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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha OCHOBE (eaepasibHONM paboueit
MporpaMMbl BOCIIUTAHUS M C Y4YETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeaMmera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepaunu.

[Iporpamma mo xumum MaéT MpEACTABICHHE O LEJAX, OOIIel CcTpaTeruu
oOy4eHUs, BOCIHUTAHUS W Pa3BUTUSA OOYUYaAIOIIUXCS CPEJACTBAMH Y4eOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHUe,
npelycMaTpUBaeT pacipe/ielieHne ero Mo Kjiaccam M CTPYKTYpUPOBAaHHE I10
pazznenaM M TeMaM MPOTpaMMbl MO XUMHUH, OMNPEIEIseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUSI XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKM Yy4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEH OO0yYaroluXcs, ONpeaesieT BO3MOXHOCTA MpeAaMeTa s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHus, a Takke TpeOOBaHUMU
K pe3yjibTaTaM OOy4YeHHUss XMMHUHM Ha YpOBHE IeJiell u3ydeHHUs MNpeameTa u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON JAESTENBHOCTH OOYYaroIIerocs: o
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIY>KUT OCHOBOW [JIsi (hOPMHPOBAHUS MHPOBO33PEHUS
o0y4aromierocsi, ero NpeCTaBICHUl 0 MaTEpPUATLHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOPMHUPYEMBIE XMUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTrUU U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII0OATbHBIX
mpo0JIeM YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaju3allid BO3MOXKHOCTEH I CaMOpa3BUTUA U
dbopMupoBaHUS KyJIBTYphl JUYHOCTH, €€ oOmed u  (QYHKIIMOHAIBHON
IPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXCcs, HABBHIKOB HMX CaMOCTOSITCNIbHOW y4eOHOW JesSTEITBHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MOBCEJIHEBHOM KU3HU, TaK U B MIPOPECCHOHAIBHOU JIESITEIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MJIsila HA €AWHCTBO MPUPOABI W  YEJIOBEKA, SBISIETCA
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K TMPUPOJAE, K UEJIOBEKYy, BHOCUT CBOM BKJIajJ B
HKOJIOTMYECKOE 00pa3zoBaHUE O0yUaAIOIIUXCA.

JlaHHbIe HarpaBiieHUs] B 00y4eHUU XUMUKU O0ECTIeUUBAIOTCS CHeIU(UKON
CoJiepKaHMsl  yuyeOHOTO TIpeAMeTa, KOTOPBIM SBJSETCS  IEIaroru4ecku
aJanTHPOBAaHHBIM OTpaK€HWEeM 0a30BOM HAyKW XMMHH Ha ONpe/eIEHHOM dTare
e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHMsI OPUEHTUPOBAH
Ha OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TMOHSITUH XUMUH,
OCHOB HEOPTaHWYECKOM XHMHUHM U HEKOTOPBIX OT/ACJIBHBIX 3HAUUMBIX TMOHSITUN
OpraHUYeCKOM XUMHHU.

Crpykrypa coaepkaHusi IpOorpaMMBbl 10 XUMUU C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 nojaxojAa K €€ uzyuenuto. CoaepkaHue CKIaJbIBACTCS U3 CUCTEMBbI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
XxuMu4ecko peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHHU30BaHbI 110
OPUHUUITY TOCJIENOBATEIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3axkona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOU CBSI3H;

— TMPEACTABICHUN 00 JIEKTPOIUTHUYECKON TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBIMOJHAS (PYHKIUHM OOBSCHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEW MPaKTHYECKOTO
MIPUMEHEHUS U TOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TIO XUMHU CIHOCOOCTBYET (DOPMUPOBAHHIO
MPEJICTABIEHAS] O XHMHUYECKOM COCTABISAIOIICH HAayYHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN NPUPOJIbl, IECHHOCTHOTO OTHOIICHUS! K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUA B Hayke. M3yueHue XuMuu npoucxXoauT ¢ IPUBICUECHUEM
3HAHUW M3 paHee HU3YUYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpYKarolmuil MUpm»,
«buonorus. 5—7 knacce» u «duznka. 7 Kiacey.



[Ipu wu3ydyeHUHM XUMHUU MPOUCXOAUT (POpMHUpPOBAHUE 3HAHUA OCHOB
XUMUYECKOM  HAaykKM Kak  OOJacTd  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa M KAaK OJHOr0 U3 KOMIIOHEHTOB
MHUPOBOM KYJIBTYphl. 3ajlaua y4eOHOIro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMMHMUYECKHUX 3HAHUM — BaXKHEUIMX (PAKTOB, MOHATHUM, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOTO
XapakTepa, fA3blka HayKd, B MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS MpU
U3YYEHUU BEIIECTB MU XUMHYECKHUX peakiui, B (POPMHPOBAHHU U PaA3BUTUU
MO3HABATEILHBIX YMEHUN W HMX NPUMEHEHUHU B Yy4eOHO-TO3HABATEIbHOU H
y4eOHO-UCCIEIOBATEILCKOM IESITEIbHOCTH, OCBOCHHHM TIpaBUi 0€30MacHOro
oOpalleHust ¢ BEIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy u3ydeHnn XWMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BaKHOE 3HAUYCHHUE PUOOpETN TaKKe IIeJIH, KaK:

— (opMUpOBaHHUE WHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIICHUN,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HAmNpaBJICHHOCTh OOYYEeHHMS Ha CHCTEMAaTHYECKOE MpHUOOIIEHNE
0o0ydJaromuxcs K CaMOCTOSITEIbHON TO3HABATEILHON JCATEILHOCTH, HAYYHBIM
MeToAaM TO3HaHUs, (OPMUPYIOIIUM MOTHUBAIMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  obecneyeHue YCJIOBHUH, CIIOCOOCTBYIOIIHNX IPUOOPETCHUIO
oOydJarolmUMHCSl  OMbITa  PA3HOOOPA3HOW  JEATENbHOCTH, TIO3HAHHUS W
CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMM), MMEIOIIUX
YHUBEPCAJIbHOE 3HAUYCHHE ISl PA3JIMUHBIX BUIOB JESITEILHOCTH;

— (¢opmupoBaHue o0OmEeH (PYHKIIMOHATLHOW W €CTeCTBEHHO-HAyYHOU
IPAMOTHOCTH, B TOM YHCJIE YyMEHUW OOBSCHITH W OIICHUBATh SIBICHUS
OKPYKAFOIIEr0 MHUPA, UCIIOJIb3Ysl 3HAHUS U OIbIT, IIOJYYEHHBIE IPU U3YYCHUHU
XAMHH, TPUMEHATh MX TPU PEUICHUU MpoOJieM B TOBCEIHEBHOW >KU3HU U
TPYZOBOU JEATEIbHOCTH;

— (dopmupoBaHue y OOy4YalOIIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUS TEHHOCTH XWMHUYECKHX 3HAHWN /i1 BBIPAOOTKH SKOJOTUYECKU
1e7ecoo0pa3HOro MOBEACHUS B OBITY W TPYAOBOM JAESATEIBHOCTH B IEJSX
COXPaHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIECUETIOBEUYECCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY TIpowis W  HANpPaBICHHOCTH
JaJbHEUIIEro 00y4eHHUs.



OOmiee 4yMcao0 4YacoB, OTBEAEHHBIX ISl M3YYEHHsS XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Hememwo), B 9 kimacce — 68 wyacoB (2 wyaca B HEHACINIO).



COIAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumun. Posib XuMuM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsTHE O METOaxX MO3HAHUSA B XMMHUHU. YHCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE 3JIEMEHThl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIoOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHOcUTENBHAS MOJIEKYJIsIpHAsi Macca. MaccoBasi 40JIsl XUMUYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacué€rbl mo
dbopmynaM XUMHYECKUX COCTUHECHUM.

@u3znueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
NPU3HAKK. 3aKOH COXPAHEHHMS MacChl BELIECTB. XHWMHUYECKHUE YpPaBHEHUSI.
Knaccuduxanus XuMu4eckux peakiuil (CoeIMHeHu s, pa3IoKeHUs, 3aMeIIeHHS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYJ0M, MpaBuiaMu paboOThl B TabopaTopuu
u mpuéMamu oOpamieHus ¢ J1abopaTOpHBIM O0OpyAOBaHHWEM, H3YyYCHUE U
omucanne (HU3UYECKUX CBOWUCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBlieHue BOCKA, TAsTHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KAIEHUE W KOHJEHCAlUs BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYH,
MIPOKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOAECHCTBUE MeJa C KHUCIOTOM)
ABJICHUHN, HAOMIOJEHUWE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3aMMoOEHCTBHE
xene3a ¢ pactBopoM conu meau (1), uzyuenue cnoco0oB pa3fieNieHUsl CMECEH: ¢
MOMOIIBI0 ~ MarHuTa,  (QUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINSA,
xpoMartorpadus, MNPOBEICHHE OYMCTKU IIOBAPEHHOW COJM, HAOMIOJECHUE W
ONMCAaHUE PE3YJbTaTOB NPOBEACHHS ONBITA, WUIIOCTPUPYIOLUIETO 3aKOH
COXpaHEHHMsI MaCChl, CO3/JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

BaxHeilme npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB



Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucmopon — 351eMEHT U ITpocToe
BellecTBo. HaxoxkaeHue kuciopona B mpupoje, Qpu3MuecKkue U XUMHUYECKUE
cBoictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucnopoga. CriocoObl
MOJIyYEHHUs KHUCIOpoJa B J1abopaTopuud U MpOMbIIUIeHHOCTH. Kpyrosopor
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TemnoBoit 3 PexT XUMUUECKON peakluu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopona B
npupojsie, (¢GU3MYECKUEe U XHUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBoiCcTBa BOJbl. Boga kak pacTBOpuTesb. PacTBOpBL.
HacellieHHbIE U HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1107 BeIIECTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Ponb pacTBOpOB B MpUpOAE U B KU3HU 4esnoBeka. Kpyrosoport
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUKMCTKA NPUPOTHBIX
BOJL.

Knaccuduxanus neoprannueckux coeaunenunit. Oxcuasl. Knaccuduxarms
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIe) U
HecoseoOpasyromue. HomeHnknarypa okxcujoB. DPuznueckrue U XUMHUYECKUE
cBorcTBa OKCUI0B. [loyuenue okcumos.

OcHoBanusi. Knaccudukaiusi OCHOBaHHWI: HIENOYM M HEPACTBOPUMBbIC
ocHoBaHMs. HoMeHknaTtypa ocHoBaHMH. PU3NUECKUE U XUMHUYECKUE CBOMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. dusnyeckue
U XMMUYECKHUE CBOMCTBA KUCIOT. Pan aktuBHOCcTM MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenkmatypa coneil. @u3Mdeckue U XUMHUUYECKHE CBOMCTBA
conent. [lonydenue comnen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHECHUMU.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE ONPENCICHHE COJAEPXKAaHUA KHUCIOpoJa B  BO3AYyXE,
MoJlyyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB KHUCJIOPOJA,
HAOJFOZICHWE  B3aUMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHUS M TIpeKpalleHus TopeHusi (TMokapa), O3HAKOMJIEHHUE C
oOpa3llaMyd OKCHJOB M OIKMCAaHWE WX CBOWMCTB, IIOJIy4Ye€HHE, COOMpaHHUeE,
pacrio3HaBaHWE M HW3y4Y€HHE CBOWCTB BOJIOpoJia (TOpeHHUE), B3aUMOJICHCTBHE



Bojiopoja ¢ okcuoM meau (II) (Bo3MOkKHO MCIOIB30BaHUE BUACOMATEPHUAIIOB),
HaOmoieHe O00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
OCOOEHHOCTEW pAacCTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOU JOJEH pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOJBI C METa/NIaMH (HATpUEM U KaJbIUEM)
(BO3MOXHO HCHOJIb30BaHUE BHUAEOMATEPUATIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpackd WHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YeHUE
B3aumozencTBus okcuaa menu (II) ¢ pacTBopoMm cepHOMl KHUCIOTHI, KHCJIOT C
MEeTaJIaMU, PEAKLINI HeUTpanu3aluu, MoJIy4eHue HEpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajla JpyrMM M3 pacTBopa COJIM, pEILICHHE
AKCIIEPUMEHTAJIbHBIX 3a7ay Mo TeMe «BakHeime KiIacChl HEOPraHUYECKHUX
COECIMHEHUI).

IHepuoagnuecknit 3axkoH u Ilepuogmueckasi cucremMa XHUMHYECKHX
ieMenToB JI. . MenneneeBa. CtpoeHne aTtoMoB. XUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUNT

[lepBble MOMBITKH KiacCU(PUKAIIUA XUMHUUYECKUX AJIeMEHTOB. [loHsTHe 0
IPYIINaxX CXOJOHBIX AJIEMEHTOB (IEJIOYHBIE M HIEIOYHO3EMENbHBIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdorepHbie
OKCHUJIbI U TUAPOKCHU/IBI.

[lepuoguueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # JIMHHONEpHOIHAS (OPMBI
[lepuoguueckoit cucrtembl xumuueckux diaemeHtoB J[. WM. Mengaeneena.
[Tepuoner u rpynnbl. DU3HMYECKHM CMBICT MNOPSJAKOBOIO HOMEpA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. M30Tomnbl. DIEKTPOHBI.
CtpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB NEPBHIX 20 XUMHUYECKUX SJIEMEHTOB
[Tepuonnueckoun cucrtemsl Jl. 1. Menaeneesa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoii cucreme /1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSl paJyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB I10 IPYMIIaM U IIEPUOIaM.

3nauenue Ilepumonnueckoro 3akoHa u llepuonnueckoil cUCTEMBI
XUMHUYECKHX 3JIEMEHTOB JJIsl Pa3BUTHs HAayku U npaktuku. . 1. MenneneeB —
YUYEHBIN U TPAXKJAHUH.

Xumunueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX AJIEMEHTOB. IOHHasI CBSA3b.

Crenenp  okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIMU.
[Ipoueccrl OKMCIEHUS U BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3loB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PacTBOpaMU KHUCJIOT U LIEJIOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHI
(ropenue, peakinu pa3ioKeHUs, COSTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCS 4YEpe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATHI, TaK W TOHSITUM, SBISIOIIUXCA CUCTEMHBIMU i1 OTHACJIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TMIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHsi, 3aKOH, aHaiW3, CHUHTE3, Kilaccupukamus, NEPUOTUIHOCTD,
HaOJI0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIbl, PAJAMOAKTUBHOCTH, MOJIEKYJA, DSJICKTPUUECKUNU 3apsifi, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSTHHUE BEIIeCTBa, Ta3, (U3UYECKHUE BEIUYHHBI,
€JIMHUIIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/b1, COTHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOIHI,
MI0JIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[Tepunonnueckuit 3axkoH. [leppoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kalus, KaJIbLHUs U UX
COCIMHCHUH B COOTBETCTBHMM C IOJIOKEHHUEM 3JIEMEHTOB B llepmoanyeckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XMMUYECKOW CBSI3U. THIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©“  HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
XHWMUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJaccaMm
HEOPraHUYECKUX COCTMHEHNM, TECHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XUMUYECKHX peakuid MO pa3IMYHbIM MOpHU3HaKaMm (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKUCJIEHHUS XHMHUYECKUX JJEMEHTOB, IO
o0paTUMOCTH, IO YYaCTHIO Karajau3aTopa). OJK30- M SHIOTEPMHUYECKHE
peaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOpATUMBIX  XUMHYECKHX peakiusax. [loHATHE O TOMOTEHHBIX H
reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpBI, BIUSIONIME HA CKOPOCTh XUMHUYECKOW PEAKIUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, DJICKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHOW  peakuuu. CocTaBlIE€HHE  ypaBHEHUM
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA € UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BAEKTPOJMTUYECKON  JAUCCOLMAIMH. ONIEKTPOJIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3NMYHBIMU BUJAMHU XUMHUYECKOUN CBsizU. Ctenens auccouuann. CUiabHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIUd HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI¢HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHUW W COJICH B CBETE MPEJCTABJICHUN 00 AJIEKTPOJIUTUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuud  OT  BO3JEWUCTBHS  PA3IMYHBIX  (PAKTOPOB,  HCCIEIOBaHHE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, MpOLECCa TUCCOLUUALMMU KHUCIOT,
miesoyel u cojei (BO3MOKHO HCIOJb30BaHUE BUIE0 MATEPUAIIOB), TPOBEIACHUE
OTIBITOB, WUTIOCTPUPYIONIUX MPU3HAKUA MPOTEKAHUS PEAKIIUA MOHHOTO OOMeEeHa
(oO6pa3oBanue ocajka, BbIJEICHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuuu pa3yoKEHUs, COEAUHEHNA ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C ITIOMOILIBI0 KAYECTBEHHBIX PEAKUWWA Ha HOHBI,
pELICHUE SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTanibl 4 MX COeAMHEHUS

OO6mass xapakTepucThka ramoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XUMHYECKHE CBOWCTBA HAa MpUMEpe XJopa
(B3auMoeiicTBUE C MeTajylaMU, HEMETa/llaMH, HiejdodyaMu). XJIOPOBOAOPOI.
ConsHas KUCI0Ta, XMMHUYECKHE CBOMCTBA, MOJydeHue, nmpuMmeHeHue. Jlelctrue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXOXJCHHUE B MPUPOLE.



O6mast  xapakrepuctuka d31eMeHToB  VIA-rpynmbel.  OcobGeHHoOcTH
CTPOEHUSI aTOMOB, XapaKTepHble CTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOICTBA TPOCTBIX BEHIECTB — KHCIOpoAa M Cepbl. AJIOTPOIHBIE
MOAU(PUKALMU KUCIOPOJIa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOOpO,
cTpoeHue, (¢u3MUecKkue MW XUMHYeckue cBoiicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcUIoB. CepHas KucClIOTa, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa (00IIME Kak TMPEICTaBUTENsl Kjacca KHCIOT U
cnenuduyeckrue). XUMUYECKUE PEaKIINH, JeKalllkie B OCHOBE MPOMBIIIIEHHOTO
cnocoba monydeHus: cepHoil kucnothl. [Ipumenenue cepnoit kuciotsel. Conu
CEpHOM KHCIIOTHI, KAUeCTBEHHAsI peakuusi Ha cyibdaT-uoH. HaxoxneHue cepsl
U €€ COeIMHEHUN B npupoac. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpenbl
COCIMHEHUSMU Cepbl (KUCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3/yXa U BOJIOEMOB),
CIOCOOBI €T0 MPETOTBPAIICHUS.

OO61mast xapakTepucTuka 3meMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHUA. A30T, pPacCHpOCTpaHEHHE B
npupoje, hpu3nueckrue U XuMuieckue cBorctra. KpyroBopor a3ora B npupoe.
AmMuak, ero pu3ndYecKre U XMMHUUYECKHE CBOMCTBA, NOJyYeHHE U IPUMEHEHHUE.
Conu amMoHUS, UX (GU3HUECKHE U XUMUYECKHE CBOWCTBA, NPHUMEHEHHE.
KauecTBeHHast peakiysi Ha UOHBI aMMOHUS. A30THas KHCIJIOTa, €€ MOJIy4YeHHue,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOLIME KakK TMpeACcTaBUTENs Kiacca
KucinoT u crneuuduueckue). Mcmonap3oBaHre HUTPATOB M COJiEH aMMOHUSI B
KayecTBE MUHEPAJBbHBIX YyA00peHHi. XUMHUECKOe 3arpsi3HEHHUE OKpY>Karolen
Cpeabl COEAMHEHUAMU a30Ta (KUCIOTHBIE T0XKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BojoéMoB). docdop, amnorponHbie Mogudukanun dochopa, puznueckue u
xumudeckue cBoiictBa. Oxcup Qochopa (V) u  dochopnas xucnora,
dbu3uUecKue U XMMUYECKHE CBOMCTBa, osrydeHue. Mcmonb3oBanue ¢ocdaroB B
KayecTBE MUHEPAJIbHBIX y100pEHUII.

O6mast  xapaktepuctuka d1eMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUSA. YTJIEPOJ, aUIOTPOITHBIE
Monu(pUKalMK, PACIpOCTpaHEHUE B MpHUpPoAE, (U3MYECKHEe U XUMUYECKHe
cBoicTBa. Ancopouusi. KpyroBopot yriepona B npupoje. OKcuasl yriepoja,
ux (u3nuecKkue W XUMHUYECKHE CBOWCTBA, ACHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJTy4YeHUEe U MPUMEHEHHE. DKOJOTHYeCKHe MPoOIeMbl, CBI3aHHBIE C OKCHIOM
yrieponaa (IV), rumoteza T1100aNbHOrO MOTEIUICHUS KiIWMaTa, MapHUKOBBIM
spdekr. YrompHas Kuciaora U e€ coid, UX (U3NYECKHEe M XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcronb3oBaHue KapOOHATOB B OBITY, MEAULMHE, MPOMBIIIJIEHHOCTH H
CEIILCKOM XO3SMCTBE.



[lepBoHauanbHble TMOHATHS 00 OPraHWMYECKUX BEIIECTBaX KaK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, TWICH, alleTHJICH, dTaHOJI, TJIHMIICPUH,
YKCyCHasi Kuciota). llpupomHple HCTOYHHKH  YTIAEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MEepepaboTKu (OEH3UH), UX POJIb B OBITY
U TIPOMBINIIEHHOCTH. [loHATHE O OMOJOTHYECKH BaXKHBIX BEIISCTBAX: JKHPAX,
Oenkax, yriaeBoJax — M WX POJIM B )KM3HU 4eJIOBeKa. MaTepHalbHOE SIUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTUMHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHUE H
npuMmeHeHne. CoenuHeHUs KpeMmHHsS B mpupoxae. OOmue mpencraBieHus o0
okcuze kpemuus (IV) u kpemaueBoi kucinore. CHIIMKAThl, UX UCIIOJIb30BAaHUE B
OBITY, B MPOMBINIJICHHOCTH. BaskHEHIIIe CTPOUTEIIbHBIC MaTEpHUAJIbl: KEPaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [Ipobiembl 6€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEAHEBHOM JKH3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe O0O0pasloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHCJIOTHI, IPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHE
NPHU3HAKOB WX MPOTCKAHUs, OMBITHI, OTpakarone (pU3nIecKue U XUMHUYCCKUC
CBOICTBA TaJlOTEHOB © WX COEOUHEHUH (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPHAOB (TajJOreHUIOB),
O3HaKOMJIEHHME ¢ oOpa3mamMu cepbl U €€ COeOUHEHUSIMU (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMATepUasoB), HaOIOJEeHUE Tpoliecca OOyrIMBaHUs
caxapa TMOJ JEWCTBHUEM KOHIICHTPUPOBAHHON CEpPHOW KHUCIOTHI, H3y4eHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHON peakmuu Ha cyiabdar-uoH W HaOmOJeHUE TpU3HaKa e&
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COeMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMATEPUATIOB), oOOpa3laMu
a30THBIX U (PocPOpHBIX YIOOpEeHHH, MOTydeHHEe, COONpaHne, pPaclio3HaABAaHUE U
M3y4eHHE CBOMCTB aMMMaKa, MPOBEJCHHWE KAUYEeCTBEHHBIX DPEaKIWi Ha HOH
aMmMoHMST W ¢dochaT-MOH U U3YYCHUE TPHU3HAKOB WX TMPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEAbIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HW3YYEHUE MOJCIECH KPUCTALTUYECKUX
pem€Tok anmasa, Trpadura, ¢dynnepeHa, O3HAKOMIICHHE C MPOIECCOM
a7copOIMM pacTBOPEHHBIX BEIIECTB AaKTHBUPOBAHHBIM YTIIEM W YCTPOWCTBOM
MPOTHBOTa3a, TOJyYeHHue, COOMpaHHWe, pacro3HaBaHWE W W3YYCHUE CBOWCTB
VIIEKHUCIOTO Tas3a, MPOBEACHUE KAa4eCTBEHHBIX pEaKIui Ha KapOoHAT W
CWIMKAT-UOHBI M W3YYCHHE MPU3HAKOB WX TPOTEKAHWs, O3HAKOMJICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIJICHHOCTH, PEIICHUE AKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHelmmne HeMeTaibl U UX COCAUHECHUS .



MeTanjabl 1 MX COeAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKHX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX NMOJIOKEHUA B [leproanyueckor cucteMe XUMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe METAILIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKAs] KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN DSl
HalnpspDKEHU MeTaiuioB. PuU3NyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crnocoObl monydeHus: MmeTtamwioB. lloHATHE O KOPpPO3UMM METAILJIOB,
OCHOBHBIE CIOCOOBI 3alMUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTamibl: nonokeHue B Ilepuoguueckoid — cucTeMe
XuMHYecKuXx 31eMeHToB /. 1. MenneneeBa, CTpOEHUE UX aTOMOB, HAXOXKJICHUE
B npupojse. dusznueckue U XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATpUA U
kanus). Okcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IeToYHbIX
METaJIJIOB U X COSTMHCHUM.

[llemouHO3eMEIbHBIC METAIbl MarHuii M KalblMH: IOJ0XXKCHHE B
Ilepuonuueckoint cucreme xumuueckux odaemeHtoB JI. WM. Mengeneesa,
CTPOEHHE MX aTOMOB, HaXxOXJeHHUE B mpupoge. Ou3znueckue U XUMHUYECKHUE
CBOWMCTBA MarHusg W Kalbliud. BakHeiiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHui: monokeHue B Ileproanyeckoil cUCTEME XHMHUYECKUX
sanemenToB JI. M. MeHneneeBa, CTpoeHHUE aTOMa, HAXOXJACHUE B MPHUPOJIE.
dusznyeckie M XUMHUUYECKHE CBOMCTBAa amtoMHHHS. AMGOTEpHBIE CBOWMCTBA
OKCHJIa ¥ TUJAPOKCHIA aTIOMUHUS.

Keneso: monoxenue B [lepuoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa, CTpOCHUE aTOMa, HAXOXAEHHE B mpupoae. Pusndeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, TUAPOKCUIBI M conu xene3a (II) u
xenesza (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oOpasllaMHd METAJNIOB M CIUIaBOB, MX (PHU3HUYCCKHUMHU
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UMU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbIlMs M HATpUs C BOJIOW (BO3MOXKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKON BOBI, MPOIIECCAa TOPEHHUS JKEJI€3a B KUCIOPOJIE
(BO3BMOHO HCIOJIb30BaHWE BHJEOMATEPHUANIOB), MPU3HAKOB IPOTEKAHUS
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJablHs, ATFOMUHMS, [IMHKA, KEJe3a
(II) m xeneza (III), memu (II), HaOmomeHWMe W OMUCAHUE TMPOLECCOB
OKpalllUBaHMUS TUTAMEHM WOHAMHU HATpUs, Kajdusg W Kalblusi (BO3MOXKHO
WCTOJIb30BaHUE BUJICOMATEPHANIOB), HCClieIOoBaHUEe aM(pOTEPHBIX CBOMCTB



TUAPOKCHIA AJTIOMUHHS U THIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaxkHeWuIe MEeTaJUIbl U UX COSTMHEHUSD).

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuassl B OBCEIHEBHOM XU3HU 4YelnoBeKa. besomacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMonis npu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKaIolel cpeabl (MpeaeabHas JomyCcTuMas
KOHIIeHTpanusi BemiectB, pAanee — [IJIK). Ponp xumum B perieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3oB MaTEePHATIOB (CTEKJIO, CIIJIaBbl METAJIOB, MOJIUMEPHbIE
MaTepHaIbl).

Mescnpeomemmunie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MpPU U3YyYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [IJI1 OTIEJIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO61ure ecTecCTBEeHHO-HAYYHbIE TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKalusi, NepUOAUYHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJENb, SIBICHUE, NAapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®usnka: Marepusi, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUECKUN 3apsjl, MPOBOJHHKH,
MOJYIPOBOAHUKH, AUDIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3, pacTBOp,  pPacTBOPUMOCTb,
KPUCTAININYECKasd penI€TKa, CIUIaBbl, (QU3UYECKUE BEIUYMHBI, EIUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: gporocunTes, apixanue, 6uocdepa, sKocUCTEMa, MUHEPATLHBIC
YI0OpEHMsI, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIBI,
MIOJIE3HBIE HCKOIIaeMBbIE, TOILJINBO, BOJIHBIE pPECYPCHL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O OOIIETo
o0pa3oBaHus JOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JEATEIbHOCTU B  COOTBETCTBUU C  TPAJULIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TOBEJICHHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYarOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOy4YaroNIUXCs
PYKOBOJICTBOBAThCS CHCTEMOUW IO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAIUA W
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO  OTHONICHUS K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU
uHbopMaIel O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBON U
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBWIAX MENKIMYHOCTHBIX
OTHOLLIEHHH B  KOJJIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B
OOIIIECTBEHHO T0JIC3HOM, y4eOHOMCCIIE0BATEILCKOM, TBOPUYECKOW M JPYTHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIHHOCTU
IIPY BBIMIOJTHEHUU YY€OHBIX, TO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOITIOHHUMAHUI0O ¥  B3aWMMOIOMOINM B  TIpPoOIllecCe ATOM  y4eOHOM
NEATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIEHUE M IOCTYIKH CBOMX
TOBApHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEeakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOLIUE
OCHOBY JIJI1 IOHUMAaHUS CYIIHOCTA HAYYHOW KapTUHBI MUpPa, IPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3IX YEJIOBEKA C
MNPUPOTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEbHBIE MOTHUBBI, HANIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUMU
M0 XUMHM, HEOOXOIUMBbIE MJisi OOBSCHEHHS HaOJIOAaEMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHON, MH(POPMALIMOHHON M YUTATEIbCKOW KYIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM paboThl € Yy4eOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JIUTEPATypOi, JOCTYNHBIMU TEXHUYECKUMH  CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEHHMIO M TO3HAHUIO, JIO003HATEIbHOCTb, TOTOBHOCTH U
CIOCOOHOCTh K €aMOOOpa30BaHHIO, NPOEKTHOW U  HCCIEJ0BaTENIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBlI€HHOCTH U YPOBHS 00y4YeHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH JKM3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHU Ha 3J0POBBIM 00pa3 >KW3HHU, OCO3HAHHME TOCIEACTBUN U
HETMIPUSATHE BPEJIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HAPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH  COOJIIOJICHHS TpaBWJl  OE30MacHOCTH  MpHU
oOpalleHuH ¢ XUMUYECKUMHU BEIECTBAMH B OBITY U pealibHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHUYECKOMY HM3YUYEHHIO MpOQeccuil U Tpyaa paziudHOTO
poza, yBaXeHUE K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMs MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAeKTOpPUU MPOAOKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XMMHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHenmHONH mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJaliTUPOBAThCS B MpodecCHOHAIbHOM
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

9KOJIOTMYECKH LEJIECO00pa3HOe OTHOUIEHWE K IMPUPOAE KaK HMCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHMsI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza >KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nYecKoMy U MCUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE LEHHOCTH COOIIOCHUS
mpaBuwiI OE30MacHOTO TOBENIEHUS TpH padoTe C BEIIeCTBAMH, a TaKXe B
CUTYaLMIX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU W3YUCHUN XUMUH, JIJIS
pelIeHusl 3aja4d, CBA3AHHBIX C OKPYXKAIOWIEM MPUPOAHOM Cpeaou, I
MOBBIIIEHUSI YPOBHS 3KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHHUSA TIJ100aJIbHOTO
XapakTepa SKOJOTUYECKUX MPOoOJeM W MyTed MX peHieHUs MOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTUYECKOI0 MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B MI03HABATEJIbHON, KOMMYHUKATUBHOW U COLIMATIbHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe meranpeaMeTHBIX PE3yJIbTaTOB BBIACISIOT 3HAYMMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUS OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIIMI, TUMoTe3a, (akT, CUCTEeMa, IPOIIECC, AKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJIAIOT HA OCHOBE 3HAHUW M3 OATUX NpeAMETOB  (POpMUPOBATH
MpeACTaBICHUE O IIEJOCTHOM HAayyHOW KapTUHE MHpa, U YHUBEpPCAJbHbIC
yueOHble JelcTBUSl (IMO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble o0ecrneunBalOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYEOHOM NS TEIHHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JJornueckue NecTBUA:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUH: PACKPBHIBATh CMBICI XUMHUYECKUX MOHATUN (BBIACISATH UX XapaKTEPHBIC
IPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C IPYTUMH MOHATHUIMU ), UCTIOJI30BATh
MOHATHUS JJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KIacCU(PUKAIMA XUMHUUYECKUX BEIIECTB M XUMHYECKUX
peakiuii, yCTaHaBIUBATh NMPUYUHHO-CIEACTBEHHBIE CBA3U MEXIY OOBEKTaMU
U3YYEHUsI, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIAYKTHUBHBIC, NEAYKTHUBHBIC,
10 aHAJIOTUN), AEJAaTh BEIBOABI U 3aKIIFOUCHUS;

yMEHHE MPUMEHATh B IMpOllecCE€ IMO3HAHUS TMOHATUS (MpeaMEeTHbIE U
METaNpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yEMBIE B
XUMHH, TPeoOpa3oBhIBaTh HIUPOKO TMPHUMEHSIEMBbIE B XUMUU MOJCIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XUMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3aa4, C y4€TOM OTUX MOJEIBHBIX MPEJACTABICHHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPHU3HAKH HM3yYaeMbIX OOBEKTOB  —
XUMHYECKUX  BEMIECTB M  XUMHYECKUX pEaKIui, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBSI3M W NPOTHBOPEUYUS] B
M3Yy4aeMbIX IIPOIIECCax U SIBICHUSX.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCTO0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI MJi1 (DOPMUPOBAHUSA THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpPUOOPETEHNE OMbITA MO TUIAHUPOBAHWIO, OPTAaHU3AINMH W TPOBEICHUIO
VUYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONIOMaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATH €r0 PE3YibTaT, (HOPMYIUPOBATH 000OIICHUS



Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJeJIaHHOoM padorTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHbIX BUAOB M (OPM TMPEICTABICHUS, TMOJIYy4aeMyl0 U3 Pa3HBIX
HMCTOYHUKOB (HAYYHO-TIOMYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHUYECKU OILICHUBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TIPUMEHSITh Pa3IMYHbIe METObI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMallMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIaCTH UCIOJIb30BaHUS UHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOH aKTHBHOTO WCIIOJB30BaHUS PA3JIMUHBIX TMOHUCKOBBIX
CHUCTEM, CaMOCTOATEIILHO BBIOHMpATh ONTUMAIBHYI (OpPMY MpECTaBICHUS
uH(OpMalMK ¥ WIITIOCTPUPOBATH PEIIacMbIe 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamMi, IpyruMu ¢hopmamMu rpaduku U UX KOMOUHAIIUSMU;

yMEHHE HCIOJIb30BaTh MW AaHAJIM3UPOBaTh B IIpollecce Y4yeOHOUW u
UCCJIEN0BATENBCKON JEeATEIbHOCTU UH(pOpPMAIIIIO 0 BIIMSTHUU
IPOMBIIIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBHS:

YMEHHs 3a/laBaTh BOIPOCHl (B XOJ€ nauanora W (WId) IUCKYCCHUU) IO
CYIIECTBY 0OCyXmaemMoil Tembl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHUS IPEJIOKEHHOMN 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[03HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTax; JeiaTh HPE3CHTALNIO
pEe3yJbTAaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEepuMeHTa (1abopaTOpHOro
OTIbITA, JIA0OPATOPHON PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  JIESITENBHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE ydéTa OONIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSIMU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCcTBa BHITIOJTHEHHOM pabOThI U APyTHE).

PeryasiTuBHBbIC YHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHUE CaMOCTOSITEILHO OMPEACNISTh LN AEATeIbHOCTH, MIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO



JeSTENbHOCTD, BBIOMpPAaTh Hanbosee 3pPEeKTUBHbIE CIOCOOBI pEeLIEHUST YUEOHBIX
Y TO3HABATEJbHBIX 3aJa4, CaMOCTOSITENBHO COCTAaBJIATh WA KOPPEKTUPOBATH
NPEUIOKEHHBIA QJITOPUTM JEUCTBUU IMPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYE€HHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHUE MOJYYEHHOI'O pEe3yJbTaTa 3asBICHHON LEIN, YMEHUE
UCIIOb30BaTh W AHAJIM3UPOBATh KOHTEKCThI, IMpPENJIaraéMbleé B YCJIOBUHU
3aJJaHUMN.
HPEAMETHBIE PE3YJIBTATHI
B cocraBe mnpenMeTHBIX peE3yIbTAaTOB IO OCBOCHHIO OOSA3aTENIBHOTO
coJlep KaHMsl, YCTaHOBJIEHHOTO JaHHOW denepanbHoil paboyeil mporpaMmoin,
BBIJIEJISIIOT: OCBOCHHbBIE O0YYAIOUMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NEUCTBHUM, BHIBlI JEATEIBHOCTH II0 TIIOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3MUYHBIX yYEOHBIX U
HOBBIX CUTYalHsX.

K konmy oOydenust B 8 kjacce npeamMeTHbIe pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIA,
XUMHYECKUH IJIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOPOAHASI U HEOJJHOPO/IHAs ), BAJICHTHOCTb, OTHOCUTENIbHAS aTOMHAas
U MOJIEKYJIIpHAash Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas
Macca, MaccoBas JOJIsI XHMHYECKOIO 3JIEMEHTAa B COCIMHEHHH,
MOJISIpHBIL ~ 00BEM, OKCHJ,  KHCIOTa,  OCHOBaHHE,  COIlb,
ANEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas peakuus,
KJIaccU(PUKAIUs peakluii: peakluu COeUHEHMsI, peaKLuu pa3IoKeHus,
peakiuu 3aMEIIeHUs, PEeaKIUu OOMEHa, 3K30- U SHIO0TEPMHYECKHE
peaKkIuu, TerioBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBIA CIIOM
aToMa, aTOMHas opOuTanb, paguyc aromMa, XUMHUYEcCKas CBA3b,
NOJIIPHAsT M HENOJIsIpHAas KOBAJCHTHAas CBSA3b, HMOHHAsA CBs3b, HOH,
KaTUOH, AHWOH, pPAacTBOp, MaccoBas JOJs BellecTBa (MPOLEHTHAs
KOHLICHTpAlIKsl) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX IOHATHUH U
IPUMEHATH 3TU MOHATHUSA NIPU ONMCAHUM BELIECTB U UX IIPEBPALCHUN;

e HCIIOJIb30BaTh XWMHMUYECKYIO CHMBOJIUKY JUISI COCTaBJIEHHUS (POpMYII
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e OMNpEAENATh  BAJCHTHOCTh AaTOMOB  D3JIEMEHTOB B  OMHapHBIX
COCIMHEHUSAX, CTENEHb OKUCJIEHUS DJEMEHTOB B  OMHApHBIX
COCAMHEHNUAX, NPHUHAMICKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY



coeuHeHU Mo ¢GopmysiaM, BUJI XUMHYECKON CBsI3M (KOBAJICHTHasi U
HMOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

packpbiBaTh cmbica llepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MojioxkeHus B [leproauueckoil cucreme,
3aKOHOB COXpaHEHMsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO yU€HHMsI, 3aK0OHa ABOTaIpO;

OMKCHIBATh M XapakTepuzoBaTh TabiuuHyto (opmy [lepuomnueckoit
CHUCTEMbl XHMHYECKHUX OJEMEHTOB: pa3iNyarTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie
U OOJIBIIKME TIEPUOABI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuonnueckass cucteMa XUMHUYECKUX diemeHtoB J[. W.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsja  sapa, oOIee Yucio
AJICKTPOHOB U PACIPEICIICHUE UX 10 JIEKTPOHHBIM CJIOSIM);
KJIacCU(PUIIUPOBATh ~ XUMHUUYECKHUE  DJIEMEHTBhI, = HEOPTaHUYECKHE
BEIIIECTBAa, XUMUYECKHUE PEaKIUu (II0 YUCTY U COCTaBYy yYaCTBYIOIIUX B
pEeakiiy BEIIECTB, M0 TeII0OBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKHE CBOMCTBA BEIIECTB
pa3sIUYHBIX  KJIACCOB,  TOJTBEpXAas  ONUCAHWE  NpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;
NPOrHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX
NPEBpAIEHUH B Pa3INYHBIX YCIOBUSX;

BBIUUCTSATh OTHOCHTEIbHYIO MOJEKYISIPHYI0 M MOJISPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHHUs, MAacCOBYIO [OJII0 BEHIECTBA B pPAaCTBOpPE, MNPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIE OIEpAIllMUd MBICIUTEIBHON JESITEIbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 000O0IIeHHe, CHCTeMaTH3AIHIO,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CICACTBEHHBIX CBA3EH — s
U3YUYEHUs CBOWCTB BEIIECTB M XMMHUYECKHUX pEaKIUW, €CTECTBEHHO-
Hay4YHbl€  METOAbl  MO3HAHWUA —  HAOJIOJEHHE, U3MEpPEHHUE,
MOJIETTUPOBAHKE, SKCTICPUMEHT (PEabHBI U MBICIICHHBIN);

ClemoBaTh TpaBWIaM  TIOJB30BAHHUS  XMMHUYECKOW TOCYIO0H U
nabopaTopHbIM O0OpYAOBaHWEM, a TakXKe MpaBuUiIaM oOpareHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKUUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOUpPAHUIO



K

razoo0pa3HbIX BeEHIECTB (BOAOpOAA U KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C  ONPEACITEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOAUTH XUMUYCCKHE SKCIICPUMEHTHI 110
pacno3HaBaHUWIO PACTBOPOB WIEJOYEH W  KHUCIOT C  IOMOIIBIO
UHIUKATOPOB (JTakMmyc, (peHondTanenH, METUIIOPaHX U IPYTHE).

KOHIly oOyueHuss B 9 KJjiacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacCKpbIBaTh CMBICJ OCHOBHBIX XUMHWYECKUX TOHSATUN: XUMHUYECKHM
3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTUOH, aHUOH, MPOCTOE BEUIECTBO,
CJI0’)KHOE BEIIECTBO, BAJICHTHOCTh, AJEKTPOOTPULIATEILHOCTh, CTEIICHb
OKHCJICHUS, XUMUYECKas peakius, XUMHUYEeCKas CBs3b, TEIUIOBOU
s ekt peakuuu, MOJIb, MOJSPHBI 00BEM, pPacTBOP, DIEKTPOIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOIUTHYECKAS TUCCOLUAIINS, PEAKIIUH UOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC PEAKIIMH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCJIUTENh, BOCCTAHOBUTENb, OKHUCICHHUE U  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(OTEpHOCTh, XUMHUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJuIM4ecKas), KpUCTAUTMYecKas pemérka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUUECKOW peakluu, TMpeaesibHO
nonyctuMas konuentpanus [/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSITHU H
MPUMEHSTh 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCITOJIB30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (HOpMYI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

ONpeAeysiTh BAJCHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIUHEHHUAX PaA3JIMYHOTO COCTaBa, IPHUHAMNICKHOCTh
BEIIECTB K OINpPEACIEHHOMY KIIACCy COEAMHEHHWH 1Mo (opMyliaM, BUT
XUMUYECKOW CBA3UM (KOBAJEHTHAs, MOHHAs, METa/lInuecKas) B
HEOPTaHMYECKUX COSAMHEHUSX, 3apsii MOHA TI0 XUMHUYEeCKo (popmyre,
XapakTep cpeAbl B BOAHBIX PAacTBOPAX HEOPraHUYECKUX COCAUHEHUM,
THUI KPUCTAIUTMYECKOMN PElIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona [I. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: OMHUCHIBATH M XapaKTepu30BaTh
Tabmmunyto Gopmy lleprogudeckoit CUCTEMBI XUMHUECKHX YJIEMEHTOB:
pa3nyaTh MOHATHS «TJaBHas moarpynmna (A-rpymma)» WU «Imo0odHast
noarpynna (b-rpynma)», mansie ¥ OOJbIIME NEPUOJbI, COOTHOCHUTH
0003HaUYCHHUS, KOTOpPbIE HMEIOTCS B IIEPUOJMYECKONM TabmuIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX



AJIEMEHTOB (CocTaB M 3apsj sapa, o0OIlee YUCIO JJIEKTPOHOB H
pacrpenielieHue UX 10 DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTHU B U3BMEHEHHUH CBOMCTB RJIEMEHTOB U UX COCAMHEHUN B
npejaeiax MajblX MEPUOJOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIUPOBATh  XMMUUYECKHE  DJIEMEHTBhl, = HEOPTaHUYECKHe
BEIECTBA, XUMUYECKHUE PEAKINU (II0 YUCTY U COCTAaBy YYaCTBYIOIIUX B
peaKkIuu BEIIECTB, MO TEIIOBOMY 3D (EKTy, M0 U3MEHEHUIO CTETeHEN
OKHUCJICHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKUE U CHEU(PUUIESCKUE XUMHUUECKUE
CBOMCTBA MPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMu MOJIEKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaAKIUA;

COCTaBJISITb YPAaBHEHUS DJIEKTPOIUTHYECKOM JTUCCOIMAIMKM KHUCIIOT,
miesioued M CoJiel, TIOJIHBIE W COKpalIEHHBIC YpaBHEHUsI peaKIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peaKkIui,  IMOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOUW CBSI3M MEXIY BEIIECTBAMH Pa3TMYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKINA
MIOCPEJICTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOKHOCTHU TMPOTEKAHUS XMMHUYECKHX IPEBPAIICHUN B PazIUYHBIX
YCIOBUSX;

BBIUUCTISITH OTHOCHUTEIbHYIO MOJEKYISIPHYIO M MOJISPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »dJeMeHTa 1o (opmyre
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh MpaBWia  TOJb30BAHUS  XMMHUYECKOW TIOCYIOM U
1abopaTopHbIM O0OpYJOBAaHMEM, a TaKXe IMpaBuja OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJMYYCHUIO U COOMPaHUIO
ra3zo00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

OPOBOJIUTh  PEAKLHUH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
Pa3sTUYHBIX BEIMISCTB: pPACO3HABaTh OMNBITHBIM NYTEM  XJIOPHUA-,
Opomun-, womua-, kKapOonar-, Qocdar-, cunmukar-, cymbdar-,
THUIPOKCU-MOHBI, KATHOHBI aMMOHHS M MOHBI W3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAX HEOPraHUUYECKUX BEUIECTB;



e TMPUMEHATH OCHOBHBIC OTECPAIMH MBICIUTCIIEHON JCATEIBHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHHE, 00O0O0IleHue, CcHCTeMaTU3alluIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJII U3yYCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHUHA, CECTECCTBEHHO-HAyYHBIC METOMIBI
NO3HAHUS — HAOJIOJEHUE, U3MEPEHUE, MOJICITUPOBAHNE, YKCIICPUMEHT
(peanbHbIN u MBICJICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumeHoBaHue pa3ae/ioB

KoaunuecTBO 4acoB

KoHTpoJbHbIE

IIpakTH4eckue

DJIeKTpOHHbIe (L (POBbIE)

n/n U TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUHSA
XuMuss — BakHas 00J1acThb
€CTECTBO3HA!
1.1 TECTBOSH HVH e 5 2 https://m.eds00.ru/ASR9T4T6X
MPaKTUYECKOU
NEATEIILHOCTH YeJI0BEKA
BemecTtBa eCKHe
1.2 HHECTBA 1 XHMUACCRI 15 1 https://m.edso0.ru/JOM9V8V8D
peakiuu
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bos . Kucnopon.
2.1 ayx post 6 https://m.edso0.ru/Q5A8K5W8Y
ITousarue 00 oxkcumax
B T
2.2 OZIOpOAL. LIOHATHE O 8 1 https://m.edsoo.ru/C4H8K6T8E
KHACJIOTaX U COJIAX
Bopa. PactBoprl. IloHaTue
2.3 a p 5 1 1 https://m.edso0.ru/F1X701B0Q
00 OCHOBaHUAX
OCHOBHBIE KJIACCHI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/L3F4R7GOT

COEIMHEHUN



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

Wroro mo pazneny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoaguyeckasi cucrema xumnueckux 3jemMenToB Jl. U. MenneneeBa. CTpoeHue aToMoB.

XumMuueckas cBfi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

Ilepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
3.1 XUMHYECKUX DJIEMEHTOB /J[. 7
N. MenneneeBa. Ctpoenue
aToma

https://m.edso00.ru/C911K8POM

XUMHYECKASA CBA3b.

O -
3.2 KHCTHTEIBHO 8 2 https://m.edsoo.ru/W8COT2E7K
BOCCTAHOBUTCJIBHBIC
peaknuu
Hroro mo pazgeny 15
PezepBHOe Bpemst 3 https://m.edsoo.ru/A3F7K3G1G

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOT'PAMME o8 >



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KUIIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Kontpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nen 1. BemecTBo U XuMnuyeckmne peakuun
[ToBTOpeHue u yriuyoieHue 3HaHUN
11 P vy 5) 1 https://m.edso0.ru/G9M5W9J3T
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 P 4 https://m.eds00.ru/R3Z29Q6G4G
XUMHUYECKUX PEaKITuit
DNEeKTpOIUTHYECKAs TUCCOLUAIUS.
1.3 P A HHat 8 1 1 https://m.edsoo.ru/D5R5V404A
XUMHUYECKUE PEAKIIMU B pacTBOPaX
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.1 B PArcep 4 1 https://m.edsoo.ru/FOWINIF5V
aneMeHToB VIIA-rpynmnsl. ['anorenst
OO01as xapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edso00.ru/S7L7MIL7S
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop 7 1 https://m.edsoo.ru/A6 Y9S6H4U
U UX COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
2.4 aneMeHToB [VA-rpynnsl. Yraepoa u 8 1 2 https://m.edso0.ru/Q2W5H2K5Y
KPEMHHI ¥ UX COCAMHEHUS



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeAUHEHU A

3.1 OO0mue cBoiicTBa METAIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 Baxueiimme MeTamuibl U IX COSTUHCHUS 16 https://m.edsoo.ru/I8G6J7R9U
Wroro mo pazueny 20
Pazjnen 4. Xumus u okpy»amomnias cpeaa
B
4.1 CHIECTBA 1 MATEPHAIIBL B A3 HH 3 https://m.eds00.ru/Z3S8T1Q8K
YeloBeKa
Hroro mo pazueny 3
PesepBHoe Bpemst 3 https://m.edsoo.ru/N2U7H3F8A
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHus:

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipenmer xumuu. Poss xumun B
JKU3HM YesoBeka. Temna u
BEIIECTBA

https://m.edsoo.ru/J4C2V8M9V

Ilonsatue o METOJaX IIO3HAaHUA B
XNUMHUHN

https://m.edsoo.ru/P108A5C6T

[IpaxTrueckas padora Ne 1
«IIpaBmiia paboTHI B
Tab0paTOPUH U MPUEMBI
oOpareHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM

https://m.edsoo.ru/O5G3EOD8Y

YucTele BEeCTBA U CMECH.
CriocoOnl pasneneHus cMmecei

https://m.edsoo.ru/X1A2E3M8R

[IpakTuueckas padota Ne 2
«Paznenenue cmeceit (Ha
MpUMepe OYUCTKU TOBApEHHOU
COJIH)»

https://m.edsoo.ru/R6W6Z8F9X

ATOMBEI 1 MOJICKYJIbI

https://m.edsoo.ru/J7R108H1L

XUMUYECKUE DTIEMEHTHI. 3HAKH
(CMMBOJIBI) XUMHUYECKUX
JJIEMEHTOB

https://m.edsoo.ru/W3U6Q6D7W



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W

IIpocTsie U CI0KHBIE BELIECTBA

https://m.edsoo.ru/H2W7W8P3A

ATOMHO-MOJIEKYJIIPHOE YYEHHUE

https://m.edsoo.ru/EOD1L5N1N

10

3aKOH MNOCTOSHCTBA COCTaBa
BeIeCTB. XUMHYECcKas
dbopmyna. BareHTHOCTh aTOMOB
XUMHYECKUX DJIIEMEHTOB

https://m.edsoo.ru/I3Y2G1R4C

11

OTHOCHUTEIbHAA aTOMHAs Macca.

OTtHocuTenbHAasE MOJIEKYIsIpHAs
Macca

https://m.edsoo.ru/FOIN3S0A9I

12

MaccoBas 10J11 XUMHYECKOTO
3JIEMEHTA B COEIUHEHNH

https://m.edsoo.ru/J6 AQW4P1J

13

KomnuectBo Bemniectsa. Moub.
MognspHas macca

https://m.edsoo.ru/C2J5K415X

14

duszndeckne U XUMHICCKHUE
SIBJICHUSA. XUMHUYeCcKast pEaKknus

https://m.edso0.ru/S2R3H7N6C

15

[IpusHaku u ycnoBus
MPOTEKAHUS XUMUYECKUX
peakuui

https://m.edsoo.ru/Z3F4A8K60

16

3akoH COXpaHCHHUA MacCChI
BelecTB. XUMHYECKHE
YpaBHCHUA

https://m.edsoo.ru/P7V8A5Z3D

17

Boruucnenus koianuecrTsa,
Macchl BELIECTBA 110
YPAaBHEHUSAM XUMHUYECKUX
peakuui

https://m.edso0.ru/\W9S8Y772Z

18

Knaccugukanus XuMruuecKux

https://m.edsoo.ru/KOP1L4R1W



https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W

peakuuii (coequHeHus,
pa3ioXKeHus, 3aMelleHus,
oOMeHa)

19

M. B. JIoMOHOCOB — y4€HBIN-
sHImKIoneauct. O0o0IeHNe U
cUCTeEMAaTH3alus 3HaHUN

https://m.edsoo0.ru/C2T2E6W6V

20

KonTpomasnas pabora Nel no
TeMe «BeliecTBa 1 XUMHUYECKIE
peaKImm

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kuciopon — anemeHt
U pocToe BemecTBo. O30H

https://m.edso0.ru/M6A7YOW7S

22

duznuecKue 1 XHMUIECKHE
CBOMCTBA KUCJIOPOJia (pEeaKIuu
okucieHus, ropeHue). [lonstue
00 oxcruaax

https://m.edsoo0.ru/O0Q4H1UST

23

CriocoObl mosryueHust
KHCIIOpo/ia B 1a00paTopuu U
MIPOMBIIIJICHHOCTH.
[Ipumenenue kucaopoaa

https://m.edsoo.ru/F8Q2D2X3H

24

Tennooii 3pPexT XumMudeckoi
peaKIuu, OHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- ¥ SHJOTEPMHUIECKHUX
peaxIusax

https://m.edsoo.ru/Z6H4G9D8W

25

Tormnuso (HedTh, yroib U

https://m.edsoo.ru/Y2Y4M4H1B



https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B

MeTaH). 3arpsi3HeHUE BO3/1yXa,
CIOCOOBI €ro MpeI0TBPAICHUS

26

[Tpaktuyeckas padora Ne 3 o
teMe «llonydyenue u cobupanue
KHCJIOPOJa, U3yYCHHE €TO
CBOMCTB»

https://m.edso0.ru/J2X0T0A0D

27

Bonopon — anemeHT u npocroe
BemecTBo. Haxoxaenue B
pupoie

https://m.edsoo.ru/1I8D2B5D7A

28

(DI/ISI/I‘—IeCKI/Ie U XUMHUUYCCKHC
CBOICTBa BOJIOPO/IA.
[Tpumenenne Bogopoaa

https://m.edso00.ru/Q0A7R7W60

29

IloHsATHE O KHCIIOTaX U COJISIX

https://m.edsoo.ru/N711U1E4J

30

CriocoObI moTy4eHust BOJAOPOIa
B JJabopaTtopuu

https://m.edsoo.ru/F4W6U505Q

31

[TpakTruueckast pabota Ne 4 o
teMe «Ilonydyenue u cobupanue
BOJIOPO/JIa, U3YyUECHUE €ro
CBOMCTB»

https://m.edsoo.ru/A8D2B602Z

32

MounsipHbiii 00BEM ra3oB. 3aKoH
ABoraapo

https://m.edsoo.ru/W4Y1W4W8C

33

Brruncienus o0béma,
KOJIMYECTBA BElIeCTBA ra3a Io
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA WK 00BEMY

https://m.edsoo.ru/LOW2K908I

34

Brruuciesus 006MOB ra3oB o

https://m.edsoo.ru/M7G2D2E3H



https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H

YPaBHEHHIO PEAaKIIMU Ha OCHOBE
3aKOHA 00BbEMHBIX OTHOLIEHUN
rasoB

35

Dusmueckie 1 XUMHUUECKIE
CBOMCTBA BOJEI

https://m.edsoo.ru/F3S5H7H9U

36

Cocras ocHoBauuii. [lorsarue 00
AHAUKATOPax

https://m.edsoo.ru/1I9M1C5U8J

37

Bona kak pactBopurens.
HaCBII_HeHHI)Ie 1 HECHACBhIIIICHHBIC
pactBOpbl. MaccoBas 101
BEII[ECTBA B pPacTBOPE

https://m.edso00.ru/S7Z0N3W2D

38

[IpakTiueckas padora Ne 5 o
teme «lIpurotoBnenue
pacTBOPOB C ONMPEAETEHHOMN
MAacCOBOM JI0JIEW paCTBOPEHHOTO
BEIIECTBA»

https://m.edsoo.ru/LOV7U6I6H

39

Kontponbras padoTta Ne2 o
teme «Kucnopona. Bogopos.
Bona»

https://m.edsoo.ru/Y3C8C9C8Z

40

OKCI/II[LIZ COCTaB,
KJ'IaCCI/I(bI/IKaI_[I/IH, HOMCHKIJIaTypa

https://m.edsoo.ru/D1A6N2BIL

41

HonyquI/Ie 1 XUMHWYCCKHEC
CBOMCTBa KHCJIOTHBIX,
OCHOBHBIX U aM(I)OTepHBIX
OKCHUJO0B

https://m.edsoo.ru/ESUSH1WS8V

42

OcHoBaHUS: COCTaB,

https://m.edsoo.ru/C9Z0E9N8V



https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V

KJaccu(uKaIys, HOMEHKIATypa

43

HonyquHe U XUMHYCCKHUC
CBOMCTBA OCHOBaHUH

https://m.edsoo.ru/W5V208K1E

44

KwucmoTsl: cocTas,
KJ'[aCCI/I(i)I/IKaIII/H[, HOMCHKJ’IaTypa

https://m.edsoo.ru/F4P2A0C3V

45

HonyquHe U XUMHYCCKHUC
CBOMCTBA KUCJIOT

https://m.edsoo.ru/B5C1L3L6M

46

Conu (cpenHue):
HOMEHKJIaTypa, CII0COO0BI
IMOJIYYCHHA, XUMHUYCCKUC
CBOICTBa

https://m.edso0.ru/J4B9Q5E1X

47

[IpakTueckas padora Ne 6.
Pemenne skcniepuMeHTATBHBIX
3a1a4 1o reme «OCHOBHEBIE
KJIaCChl HEOPTaHUYECKUX
COEIUHEHUIN

https://m.edsoo.ru/E9X4K8F7W

48

I'eHeTn4eckas CBSI3b MEXKIY
KJIaCCaMH HEOPraHUYECKUX
COEUHEHUN

https://m.edsoo.ru/HOU5D6A0C

49

O00011IeHNE U CUCTEMATH3ALIUSI
3HAHUU

https://m.edsoo.ru/Q6GIN5L4B

50

Kontponsnas padora Ne3 mo
TeMe "OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COeAMHEHUI"

https://m.edsoo.ru/W6J7L5I5P

51

HepBLIe IIOIIBITKH
KJ'IaCCI/I(I)I/IKaI_[I/II/I XUMHNUYCCKHUX

https://m.edsoo.ru/R4S7TM4M9ON



https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N

aneMeHToB. [loHsaTHe o rpynnax
CXOJHBIX 3JICMCHTOB

52

Ilepnoanyeckuil 3aK0H 1
IIepnoanueckas cucrema
XUMUYECKuX deMeHToB 1. 1.
MenneneeBa

https://m.edsoo.ru/A1B9F0V6C

53

[Iepuoasl, rpynmsl, HOATPYIIIEI

https://m.edsoo.ru/W30116R2U

54

Crpoenue atomoB. CoctaB
aTOMHBIX saep. M30Tomb!

https://m.edso0.ru/C9Q90773C

55

CrpoeHnue 2IIeKTPOHHBIX
000J109€K aTOMOB AJIEMEHTOB
[Tepuonnueckont cucremsr /. U.
Meuneneena

https://m.edsoo.ru/O0F6Y5C8B

56

XapakTepucTuKa XUMHUUYECKOTO
9JIEMEHTA IO €ro MOJIOKEHHUIO B
[Tepuonnueckoit cucreme /1. U.
Meupeneena

https://m.edsoo.ru/A9C319Z5W

57

3nauenue [lepuoguyeckoro
3aKOHA JIJI Pa3BUTHS HAYKU U
npaktuku. /1. . MenneneeB —
YU€HBIH, IEAaror 1 rpak/JanuH

https://m.edso0.ru/K3S31400V

58

PesepBHriit ypok. O6001IeHNE U
CUCTEMAaTH3aIUsl 3HAHUH /
Bcepocculickas npoBepo4Has
pabota

https://m.edsoo.ru/BO9V1I14W6A

59

KonTtponsHas padota Ne4 mo

https://m.edsoo.ru/L2L4K005Q



https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q

teMe «CTpoeHue aroma.
XuMHYecKas CBS3bY /
Bcepoccuiickas npoBepodHas
pabora

DNeKTPOOTPULIATEIEHOCTh

60 1 https://m.eds00.ru/S6R802X9B
AaTOMOB XUMHUYCCKHUX DJICMCHTOB

61 MNonHas xumMuyeckas cBsA3b 1 https://m.edso00.ru/R201T6L4S
K

62 OBAICHTHA HOLIpHAA 1 https://m.edso0.ru/GON4H4J6F
XUMHNYCCKaAaA CBA3b
K

63 OBQICHTHAR HEMIONAPHAA 1 https://m.edso0o.ru/R5Q417S5K
XUMHNYCCKAAaA CBA3b

64 CreneHp OKUCICHUS 1 https://m.edso0.ru/S8§U900D4B
O -

65 KHCTHTEIRHO 1 https://m.edsoo.ru/KOW2Q5Y1C
BOCCTaHOBHTEJIbHBIC PEAKIIHH

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/M3D0P4C9Y
PesepBubIit ypok. O600mIEeH e 1

67 CHCTEMATHSAMHA SHAHWH 1O 1 https://m.edso0.ru/S2R4S8M7N
teMe «CTpoeHHE aToma.
Xumuueckas CBA3bY
P I . 0600

68 C3CPBHRI YpOK © ?wHHeH 1 https://m.eds00.ru/S1R1B1L6Q
CHUCTEMATHU3ALU 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHus:

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYECKnX deMeHToB 1. Y.
MenneneeBa

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTHU B U3MEHEHUU
CBOMCTB XUMHYECKUX
3JIEMEHTOB IIEPBBIX TPEX
MIEPUOJOB

https://m.edsoo.ru/V8K9C1C4R

Knaccudukanus u
HOMECHKJIaTypa
HEOPraHMYECKHUX BEIICCTB

https://m.edso0.ru/Q9Y1Y7Z00

Bunel xuMuueckou CBSA3U U
THUIBI KPUCTATUTUNYECKHUX
pEmETOK

https://m.edsoo.ru/R9T4R3J2H

Kontponsnas pabora Nel mo
teme «IloBTOpenue u
yriy0JieHne 3HaHUH OCHOBHBIX
pas3nenoB Kypca 8 Kiiaccay

https://m.edsoo.ru/R3U4P4C6M

Knaccugukanus XuMruueckux
peakuuil o pa3aIuyHbIM
IIpU3HAKaM

https://m.edsoo.ru/H6L.106U8O



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O

ITonsATHE O CKOpOCTH
XUMHUYECKON PEaKIUU.
[IoHATHE O TOMOTEHHBIX U
TeTEPOreHHBIX PEAKIIHIX

https://m.edsoo.ru/Y8B8UBO4I

[ToHATHE O XUMHYECKOM
paBHOBecuH. DaKTOPBHI,
BIIASIFOLIIME HA CKOPOCTh
XUMUYECKON PEaKLUU U
MTOJIOKEHNE XUMUYECKOTO
paBHOBECHS

https://m.edso0.ru/S5K8G2A3K

OKUCITUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKITUN

https://m.edso00.ru/G9K901B1A

10

Teopust 3IEKTPOTUTUYECKOIN
muccounanuu. CuibHbIE U
cia0ble AIIEKTPOTUTHI

https://m.edsoo.ru/BOO3F108F

11

HNonnble ypaBHEHUS peaknid

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHUYeCKre CBOMCTBA KHCIIOT
M OCHOBAaHUH B CBETE
MPEeACTABICHUI 00
ANEKTPOJIUTUUECKON
JIHACCOLHAIIN

https://m.edsoo.ru/T3G0X4B9l

13

XUMHUYeCcKre CBOMCTBA COICH B
CBETE MPEACTABJICHUI 00
ANEKTPOJIUTUYECKON
JIUCCOIAIIAN

https://m.edsoo.ru/S1P2W30Q2V

14

[TonsTue o ruaponuse coyien

https://m.edso0.ru/X9Q4S7R5D



https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D

15

O0001IeHUE U CUCTEMATU3ALIUS
3HAHUH

https://m.edsoo.ru/B3H9Q0WON

16

[Ipaktuyeckas padora Ne 1.
«Pemenne
HKCTIEPUMEHTAIBHBIX 33129

https://m.edsoo.ru/Y2C9IM4K4K

17

KonTpomasnas pabora Ne2 no
TeMe «DIEKTPOTUTHIECKAs
qucconranua. XUMUYECKUe
peaKIiu B paCTBOPAX»

https://m.edsoo0.ru/A3E5SY1KA4F

18

OO1as XxapakTepucTUKa
rajoreHoB. XUMHYECKUE
CBOICTBa Ha MPUMeEPE XJIopa

https://m.edsoo.ru/L9Q3U2Z0U

19

XnopoBogopoa. ComnsaHast
KUCJIOTA, XUMUYECKHE
CBOMCTBA, MOJTyYEHHUE,
MIPUMEHEHHE

https://m.edsoo.ru/VOY2L8Y0S

20

[IpakTuueckas padota Ne 2 1o
teme «llonyueHnue colistHOM
KHUCIIOTBI, U3yYeHHE €&
CBOMCTB»

https://m.edsoo.ru/\V405C7J3Y

21

Bbruunciienus o ypaBHEHUsIM
XMUMHYCCKUX PEaKIUi, eClin
OJIMH U3 PEarcHTOB JaH B
H30BITKE

https://m.edsoo.ru/R8ROJ1IL5A

22

OO1as xapakTepuCcTUKa
251eMeHTOB VIA-rpynmnbl

https://m.edsoo.ru/U5K5E8DOV



https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V

23

ANnoTpOnHbIe MOIU(PHUKAIINN
cepnl. Haxoxnenue cepsol u €
COEIMHEHUH B IIPUPOJE.
XHAMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/P8X9L2R2Y

24

CepoBoa0po1, CTpOCHHUE,
(1)I/I3I/I‘-I€CKI/I€ U XUMHUYCCKHUEC
CBOICTBA

https://m.edsoo.ru/D1K1F5U6P

25

Oxcunpl cepbl. CepHas

KHCTI0Ta, (PU3HYECKUe U
XAMHYECKHE CBOIICTBA,

MIpUMEHEHHE

https://m.edsoo.ru/K2C0D1Y5W

26

XUMHUYECKUE PEAKIINH,
JeKalue B OCHOBE
MIPOMBIIIJICHHOTO CrIoco0a
MOJIy4YEHUS] CEPHOMN KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE
OKpY’Karollel cpe/bl
COEJIMHEHUSIMHU CEpBI

https://m.edsoo.ru/V6V8J252H

27

Brruncnenune MmaccoBou 10U
BBIXO0/1a ITPOJIYKTA PEAKIIUN

https://m.edsoo.ru/T5H5M5C6Q

28

OO1as xapakTepuCcTUKa
IEMEHTOB VA-rpynisl. A30T,
pacrpocTpaHeHe B IpUpoe,
¢bu3nyeckrue 1 XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/J9X6K5E5P

29

AmMHak, ero ¢pusnveckue u
XMMHUYECKUE CBOICTBA,

https://m.edsoo.ru/A2J3E515U



https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U

IMOJIY4YCHHUEC U MPUMCHCHUC

30

[Ipaktuyeckas padora Ne 3 o
teMme «llonyyenne ammuaka,
M3y4YEHUE €ro CBOMCTBY

https://m.edsoo.ru/H8A8A5G8V

31

A3oTHaAg KHCJoTa, €
(1)I/I3I/I‘I€CKI/I€ U XUMHUYCCKHEC
CBOIiCcTBa

https://m.edsoo.ru/A4S5F4U0OM

32

Hcnonp30BaHne HUTPATOB U
COJIEW aMMOHHSI B KA4eCTBE
MUHEPaAJIbHBIX YIOOPEHUIA.
XHUMUYECKOE 3arpsi3HEHUE
OKpY)KarOIIEn CpeJibl
COEIMHEHUSIMU a30Ta

https://m.edso00.ru/G7Y4Q1J6P

33

®docdop. Oxcua pochopa (V)
u pochopnas kucnoTa,
bu3nvecKne 1 XUMHUYECKHE
CBOWCTBA, MOJTyYCHUE

https://m.edsoo.ru/Q5B0G1N3R

34

Hcnonws3oBanue docdaTtoB B
KayeCcTBE MUHEPATbHBIX
ynoOpeHuil. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTamu

https://m.edsoo.ru/M4G5H1P30

35

Yrnepon, pacipocTpaHeHHE B
npupoje, Gpuznueckue u
XUMHUYECKHE CBOWCTBA

https://m.edsoo.ru/A9C8F1A4I1

36

Oxcuppl yriaepoaa, ux
¢bu3nyeckrue 1 XUMHUYECKUE

https://m.edsoo.ru/P6U7TM4K9T



https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T

CBOMCTBA. DKOJIOTMYECKUE
MPOOJIeMBI, CBSI3aHHBIC C
okcuzoM yriepona (1V)

37

VYropHas KACIOTA U €€ COJIN

https://m.edso00.ru/T501S0F1T

38

[IpaxTrueckas padora Ne 4 o
teMe "[lonydeHue yriekucioro
rasza. KauectBeHHas peakuus
Ha KapOoHaT-HOH"

https://m.edsoo.ru/P6WI9W6A4C

39

[lepBoHauanbHbIe MOHATHUS 00
OpPraHWYECKUX BEHIECTBAX KakK
0 COEJIMHEHHUSIX yriiepoaa

https://m.edso0.ru/G506H6X1E

40

Kpemuuii u ero coequHeHns

https://m.edso00.ru/S2F3Z4G3N

41

[TpakTruueckas padota Ne 5.
Pemenne skcniepuMeHTATBHBIX
3a7a4 o teme «BaxkHelniue
HEMETAJUIBI M UX COCTUHEHUS

https://m.edsoo.ru/Y8B8R2E1J

42

Kontponbras padota Ne3 o
TeMe «BakHelIe HeMeTabl
M UX COCIUHEHHUS

https://m.edsoo.ru/K1E4W5F5D

43

OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
MeTauioB. Meramindeckas
CBSA3b U METaJuIndecKas
KPUCTAJUINYECKasl pEIIETKA.
dusznueckue CBOMCTBA
METaJlJIOB

https://m.edsoo.ru/Q5M8X3Z6L



https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L

44

XHUMHYECKHE CBOMCTBA
METaJIJIOB.
DNEeKTPOXUMHUYECCKUHN PSiJ
HaIpsHKEHUH METaJUIOB

https://m.edsoo.ru/M7GOF6W6EK

45

OOmrre cnocoObl MoTyYeHUs
MeTaioB. CruiaBbl.
Brrauciienus o ypaBHEHUSIM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEareHTOB COACPIKUT
IpUMecH

https://m.edsoo.ru/F9S7U4G5C

46

Ilonsatue o KOppO3uHu METAJIIIOB

https://m.edsoo.ru/U4T6B8L6C

47

Illenounbie METaIBI

https://m.edsoo.ru/ESNOF6H7A

48

OKcubl ¥ THIPOKCUIBI HATPUS
H KaJus

https://m.edsoo.ru/Q5F4A8Z0U

49

IllenoyHo3eMeNbHBIC METAJIIBI
— KaJILIIMHA ¥ MardHui

https://m.edsoo.ru/R9G4H2L5S

50

Baxxueiinue coenuHeHNA
KaJIbIHS

https://m.edsoo.ru/B5B6SO0F6R

51

O0001IeHre U cucTEMaTU3aLIH
3HAHUU

https://m.edsoo.ru/Z8S2E1Y6W

52

JKEcTKOCTh BOIBI M CIIOCOOEI €8
YCTpaHEHHUS

https://m.edsoo.ru/U4F1V1P9K

53

[IpakTuueckas pabora Ne 6 o
Teme "JKEcTKoCTh BOJIBI U
METO/IbI €€ ycTpaHeHus"

https://m.edsoo.ru/T6E9U2I3W

54

AJTIOMUHAA

https://m.edso0.ru/0O2U1T4S00



https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O

55

AmpoTepHbIE CBOICTBA OKCHIA
U TUAPOKCHUAA

https://m.edso0.ru/T7Z619U3S

56

Keiaeso

https://m.edsoo.ru/12ROK4COE

57

OKCI/IZ[I)I, THAPOKCUABI U COJIN
xenesa (II) u sxeneza (I1I)

https://m.edsoo.ru/U2B913V0Q

58

O000I1IIEHNE U CUCTEMATHA3 AL
3HAHUHI

https://m.edsoo.ru/\W6NOH8L7X

59

[IpakTrueckas padora Ne 7.
PGHIGHI/IG BKCHepI/IMeHTaJ'II)HLIX
3aj1a4d 1Mo TeMe «BakHelmme
METAJJIBI U UX COCTUHCHU )

https://m.edso0.ru/J1IM4T7L4X

60

Brraucinenus no YpaBHCHHUAM
XUMHUYECKUX PEAKIUH, ECITH
OJINH U3 PEareHTOB JaH B
M30BITKE WIIA COICPKUT
npumecu. Boruncnenus
MAacCOBOM JOJIM BBIXO/1a
MPOIYKTA PEAKIINH

https://m.edsoo.ru/F2G001Y0OK

61

O06001IeHre U cucTEMaTU3aLIHs
3HAHUU

https://m.edsoo.ru/W9FSE9L5N

62

KonTpomnsnas pabora Ne4 mo
TeMe «BakHele MeTauibl 1
WX COCMHEHUS»

https://m.edsoo.ru/F1IEOK9H7N

63

Bemectsa u marepuaisl B
NOBCEIHEBHOU KN3HU
yeJIoBeKa

https://m.edsoo.ru/T4P9U7D4B



https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B

XUMHUECKOE 3arpsA3HEHUE

64 N 1 https://m.eds00.ru/COU700M3X
OKPYIKArOIIEH Cpe/Ibl
Po

65 I XUMUH B pettieHiu 1 https://m.eds00.ru/K9XIABTOM
9KOJIOTMYECKUX MPOOIIeM
Pese i1 ypok. 0000

66 PBHBI YpOk meHe 1 https://m.edso0.ru/T5K5V6J3C
1 CUCTECMaTU3alnA 3HAHUN
Pese i1 ypok. 0000

67 PBHBIH YPOK meHe 1 https://m.edsoo.ru/Y2B8C4H2E
1 CUCTECMaTU3alnA 3HAHNUN
Pese i1 ypok. 0000

68 PBHBIH YPOK meHe 1 https://m.edso00.ru/B3P1R2T3V
1 CUCTEMaTU3allniad 3HAHNUN

OBIIEE KOJJMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V




INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHON MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJILTATHI 0CBOEHUS] OCHOBHOI
o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOI'O 00111er0
o0pa3zoBaHus

1

IIo Teme: «HepBOHa'-IaJ'II)HI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

pacKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TIOHSATHN: aTOM,
MOJIEKyJIa, XUMHUUYECKHH DIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMeCh (OJHOPOJHAS W HEOTHOPOJHAs), BAJICHTHOCTb,
OTHOCHTENIbHAsE aTOMHasi W MOJICKYJSIpHAs Macca, KOJIMYECTBO
BEIIIECTBAa, MOJIb, MOJISIPHAsT Macca, MaccoBasi JOJs XHMHUYECKOTO
3JIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM, XUMUYECKasT peaKIus,
Kiaccupukanus —peakiui: peakiuu COCAUHCHMs, PEaKIUuu
pa3NioKEHUs, PEaKIMKM 3aMEIICHHs, pPeakuu OOMEHa, 3K30- H
SHJOTEPMHUUYCCKHUE PEAKIMH, TeIUIOBOW d(D(PEeKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAlMsI) B pacTBOPe

1.2

HUIITIOCTPHUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHI U
IIPUMCEHATE O3TH MOHATHUA IIPpU OIHNCAHHMMKM BCIICCTB MW HUX

MpeBpaIleHU A

1.3

HCIIOJIb30BaTh XUMHWYCCKYIO CUMBOJIUKY [JIA COCTABJICHUA (I)OpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpPaHCHUSA MACChbl BCHICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISAPHOI'O YYCHUS, 3dKOHa

ABoraapo

1.5

OonpeCACiisITb BAJICHTHOCTb aTOMOB 3JIECMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUYCCKHUEC pPCaKIUU (HO qUCIIy U COCTaBY




YUYaCTBYIOIIMX B PEaKIH BEUIECTB, 10 TEIIIOBOMY 3(h(deKTy)

1.7

BBIUYHCIISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MaccChl

BCIICCTB

1.8

BBIYUCIIATH MACCOBYIO JIOJIF0O XUMHUYECKOTO 3JeMeHTa 1o (opmyie

COCOUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHIECCTBA B PaCTBOPE

1.10

MPUMEHSTh  €CTECTBEHHOHAYYHBIE  METOJbl  TIO3HAHUSA  —
HaONIOZICHUE,  WU3MEpPEHUE,  MOJCIMPOBAHUE,  DKCIEPUMEHT

(peanbHBIN U MBICIICHHBIN)

I[lo Teme: «BaxHnelmme NpPeICTaBUTENN  HEOPraHUYECKUX

BEIICCTB»

2.1

PaCKprIBaTb CMBICII OCHOBHBIX XHMHYCCKHX TTIOHSTHH: OKCHI,

KHCj0Ta, OCHOBAHHUEC, COJIb

2.2

OTIPEeNATh MPUHAAICKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy

coeIMHEHUH 0 Popmyiam

2.3

KJIaCCU(UIIMPOBATH HEOPraHUYECKUE BEIIECTBA

2.4

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA
BEIIECTB  pA3IMYHBIX  KJIACCOB,  IOATBEP)KAas  OIMHUCAHUE
MpUMEpaMH  MOJICKYJSIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIHUX

XUMHUYCCKUX peaKHI/Iﬁ

2.5

IMPOIrHO3UPOBATH CBOICTBa BC€OICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH ITPOTCKAHHUA XHUMUUYCCKHUX

IPEBpAICHUI B pa3JIMYHbIX YCIOBHIX

2.6

ClIeJOBaTh IpaBWJIaM II0Jb30BAaHUS XUMHUYECKOW IOCYIOM U
1a0opaTOpHBIM 00OPYJOBaHUEM, a TAKXKe IpaBUiIaM 0OpalleHus ¢
BEUIECCTBAMHU B COOTBETCTBUM C MHCTPYKLMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHHUIO U COOUPAHUIO
ra3o00pa3HbIX BELIECTB (BOJOPOIa U KUCIOPO/a), TPUTOTOBICHUIO
pacTBOPOB C OIPENEIEHHON MAacCOBOM [JOJIEM pPacTBOPEHHOTO
BEII[ECTBA, IUNIAHUPOBATH U IIPOBOJUTE XUMHUUYECKHUE SKCIIEPUMEHTBI
[I0 PAClO3HABAHUIO PACTBOPOB ILICIOYEH M KHUCIOT C IOMOUIBIO

WHAUKATOPOB (JakMyc, (heHoNPTaNCHH, METUIIOPAHXK U JIPYTrHe)




2.7

IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOM pEeaKIuu

IIo Teme: «Ilepmomuueckuit 3axkoH u Ilepmoamueckas cucrema
xumudeckux snementoB JI. WM. MenaeneeBa. CtpoeHue atoMoB.
Xumudeckas CBSI3b. OKHCANTENHHO-BOCCTAHOBUTEIIbHBIE

peaKium»

3.1

PaCKpBIBATb CMBICII OCHOBHBIX XUMHWYCCKHUX TTIOHSTHI: AApO aroMa,
JNIEKTPOHHBIA CJIOM aroma, aTOMHas OpOUTalb, pajuyc aroma,
XUMHYECKas CBA3b, MOJIApHASA W HEIOJIIpHAad KOBAJICHTHASA CBA3b,
JJIEKTPOOTPUIIATEIIEHOCT, MOHHAsA CBA3b, HMOH, KAaTUOH, AaHWOH,

CTCIICHb OKHMCJICHHUA

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHNUYECKHUE DJICMCHTHI

3.3

OTIHCHIBATh u XapaKkTepu30BaTh TaOINYHYIO bopmy
[leproguueckoil CUCTEMBl XMMHUYECKHX DJIEMEHTOB: pa3inyarh
MOHATHS «rJ1aBHas mnoarpynmna (Arpynma)» #  «o0o4Has

noarpynna (brpymnmna)», «Masbie» 1 «00IbIINE» MEPHOIbI

3.4

packpsiBaTh cMbich [leproanueckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBaTh IOHUMAHHE MEPUOJAUYECKON 3aBUCHMOCTH
CBOMCTB XMMHYECKHUX DJJIEMEHTOB OT UX TMOJOXEHUS B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTh OOO3HAYEHHUs, KOTOpPbIE HMEIOTCS B  TaOIHIE
«Ileppognyeckass cucrema xXuMuUueckux anemenros ..
MenpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMK CTPOCHHS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsj sjpa, oOliee Yucio

QJICKTPOHOB U paCHpCACICHUC UX 10 JICKTPOHHBIM CJ'IOSIM)

3.6

OonpeaciATb  CTCIICHb  OKHUCJICHHUA  JJICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

3.7

OIIPCACIIATh BUI XUMHYECKOM CBS3HU (KOBaHeHTHaH n I/IOHHaSI) B

HCOPraHUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOI'0 00111€r0




pe3yJabTara

o0pa3zoBaHus

1

IIo Teme: «BCH_IGCTBO U XUMHYCCKasd pCaKus»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX IOHSATHUM: PacTBOP,
AJIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHIECKAS JUCCOIHAIIHS,
peaKuyu MOHHOTO OOMEHa, KaTalln3aTop, XUMHUYECKOE PaBHOBECHE,
obpaTuMble u HeoOpaTuMbIe peakiuu,
OKUCITUTEILHOBOCCTAHOBUTEILHbIC peakuum, OKUCITUTEIb,
BOCCTAaHOBMUTEJb, OKUCJIEHHE M BOCCTAaHOBJIEHUE, aJNIOTPOTHS,
aMm(poTepHOCTh, XUMHUYECKas CBsI3b (KOBAJIEHTHAs, WOHHas,
METaJUTMYECKas), KPUCTaJUIMUecKasi Pemérka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKkuu

1.2

HUILNTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHHN U
OPUMCHATL OTU TIOHATUA TIIPU ONHMCAaHWM BCHICCTB HU HX

MpeBpaIieHun

1.3

COCTABJIATH ypaBHeHI/ISI BHeKTpOHI/ITI/I‘IeCKOﬁ Jucconualum KuciorT,
IET0YEeH W COJIEH, MOJHBIE U COKpPAIIEHHBIE YPABHEHUSI PEaKIIMil

HOHHOI'O 0OMeHa

1.4

pacKpeiBaTh  CYIIHOCTh  OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii TOCPEACTBOM COCTABIICHUS MIIEKTPOHHOTO OajlaHca 3THX

peakuui

1.5

MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEeaKINU

Ilo Temam: «Hemeramnel u ux COCIUHCHUA» U «MeTaiiel 1 BX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOMME W  ClIeHUPUICCKUE
XMUMUYECKHE CBOMCTBA TPOCTBIX W  CJIOXHBIX  BEIICCTB,
HOJITBEPKIasi OMKCAHWE MPHUMEPAMH MOJICKYJISPHBIX U HOHHBIX

ypaBHeHPIfI COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATDH YPpaBHCHUSA peaKI.[PIfI, MOATBEPKAAOIIUX
CYIICCTBOBAHHUC TeHETUYECKOM  CBA3U MCXKAY  BCIICCTBaAMU

Ppa3JINYHBIX KJIACCOB

2.3

ITPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
CTPOCHHA, BO3MOXKXHOCTHU NPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ

B PA3JIMYHBIX YCIIOBUAX
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CIENOBaTh MpPaBUJIAM IIOJb30BAaHUS XMMHUYECKOW IOCYAOW U
1a00pPaTOPHBEIM 000PYAOBAHHUEM, a TAKXKE MMPaBUIIAM OOpaIIECHUS C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKUHUSIMH IO BBHITIOJHEHUIO
71a00PATOPHBIX XUMHUECKHUX OTBITOB IO MOJYYCHHUIO U COOUPAHUIO

ra3000pa3HbIX BEIIECTB (aMMHUAKa U YTIIEKHCIIOTO ra3a)

2.5

IMPOBOAMTDL PCAKOWH, INOATBCPIKAAIOIINC Ka4eCTBEHHBIA COCTAaB
Pa3IMYHBIX BCHICCTB: PACIIO3HABATL OIILITHBIM HYTGM XJiopuna-,
Opomun, wuomuia, KapOoHat, ¢docdar, cwimkar, cyabdar,
TUAPOKCUIUOHDBI, KATUOHBI aMMOHU, NOHBI U3YUCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus u OKpy)Karomas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHYeckux mnoHstui: [IJK

BCIICCTBA, KOPPO3HA MCTAJIJIOB

3.2

HpI/IMeHSITB OCHOBHBIC onepaulxm MI)IC.]'II/ITG.]'H)HOf/i OCATCIIBHOCTU —
aHaJIM3 W CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIIHIo,
BBISIBJICHUC TPHUYUHHO-CIICACTBCHHBIX CBS3CH — JUISI H3YYCHHS
CBOWCTB BEIIECTB M XMMHUYCCKUX PEAKIUI; eCTECTBEHHOHAYUHBIC
METOJbI NMO3HAHUS — HAOJIOJICHUE, M3MEpPEHUE, MOJICIHPOBAHUE,

AKCIIEPUMEHT (PeabHBIA U MBICTICHHBIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1

HepBOHaLIaJ'IBHBIG XUMHNYECCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poib XUMUM B )KU3HU YEJIOBEKA. XUMUSA B CUCTEME HayK.
Tena u BemectBa. dusnyeckrue CBOMCTBA BEIIECTB. ArperaTHoOe COCTOSTHUE

BCIICCTB

1.2

ITonarue o METOJaX IIO3HAaHUsI B XHMMMHHU. Yucteie BEIIECCTBA W CMCECH.

Crioco0sI pazneneHus cMmecei

1.3

AToMEI T MOJICKYJIBI. Xumndaeckrue 3jaeMeHThl. CHMBOJIBI XUMHYECKUX
QJICMCHTOB. HpOCTBIe N CJIOXHBIC BCHICCTBA. ATOMHO'MOJ’ICK}’J’IHpHOG

Y4ECHHUE

1.4

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHMUYECKHUX DJIEMEHTOB.
3aKkOH MOCTOSHCTBAa cocTaBa BemlecTB. OTHOCHTENbHAs aTOMHas Macca.
OtHocuTenbHasE MOJIEKYNIApHas Macca. MaccoBasi 071 XUMHYECKOTO

9JIECMCHTA B COCAMHCHUU

1.5

KonunuecTtBo BemectBa. Mosb. MonsipHas macca. BzauMocBs3b KOJIMUECTBA,
MacChl U 4HUCla CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuérel mo dopmynam

XUMHNYCCKHX COCI[I/IHCHI/Iﬁ

1.6

Ouznyeckue U XUMUYECKUE SBIICHUS. XUMHUUECKas peakuus U e€ MpU3HaKU.
3aKOH  COXpaHEHHMs  MacChl  BEIIECTB. XHUMHUYECKHE  YpaBHEHHS.
Knaccudukanuss XuMudeckux peakuuid (COeAMHEHHUs, Ppa3OXKEHUs,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN OKCIHEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW IIOCYIOW, C
mpaBwiamMu paboThl B JabopaTopurt U mnpuéMaMu oOpaileHus C
nabopaTopHbIM O00OpyIOBaHMEM, H3YYeHHE U ONHCaHHe (U3UIECKUX
CBOMCTB 00pa3lioB HEOPraHMYECKHX BEIIECTB, HaONIOJeHUE (PUINIECKUX
(naBneHue BOCKa, TasiHUE JIbJa, paCTHpPaHUE caxapa B CTYNKe, KUIICHUE U
KOHJICHCAIIUSI BOJIbI) U XUMUYECKUX (TOPEHHE CBEUH, MPOKATHBAHUE METHOM

IIPpOBOJIOKH, B3aHMOJICHCTBHE Meja C KHCJ’IOTOfI) HBHCHHﬁ, Ha6J'IIOIlCHI/IC n




ONMCAaHWE TMPHU3HAKOB TMPOTEKAHHWs XHUMHYECKHX peakuuil (pasioxeHue
caxapa, B3aMOJCHUCTBHE CEPHOU KUCIOTHI C XJIOPHIOM OapHsi, pazokKeHHUe
ruapokcuaa wmeau(ll) npu HarpeBaHuM, B3aUMOJEHCTBHE JKEe€3a C
pactBopom conu menu(Il), m3ydeHme cmocoOOB pasnelieHusl cMmecei (¢
MOMOIBIO  MarHuTa, (WIBTPOBAaHWE, BBIIAPUBAHHUE,  TUCTUIUIALMS,
xpomatorpadusi), poBeIeHNE OYUCTKU MMOBAPECHHOM COJIM, HAONIOJICHUE U
OTHMCAaHWE PE3YJIbTAaTOB IPOBEICHUS OIBITA, HWUIIOCTPUPYIOMIETO 3aKOH

COXPAHEHHUS MaCChl, CO3aHNUE MOJIEIeH MOJIEKYI (LIapOCTEPHKHEBBIX)

Baxuelire npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopon — smeMeHT u mpoctoe
BeniecTBO. HaxoxaeHue Kuciopoia B MpHpoJie, GU3MUECKUEe U XUMUIECKHE
cBoiictBa (peakuuu roperns). Oxcunpl. [Ipumenenue kucnopoga. CrocoOsl
MOJy9eHHs KHCJIOpoJa B Ja0OpaTOpHH M MPOMBIIIIEHHOCTH. KpyroBopot

KHcnopoza B mpupoje. O30H — aJuloTpoInHas MOAU(DUKALUS KUCIOpOoa

2.2

TemoBoil 3ddexkT XuMHYECKON peakluuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- U SHIOTEPMHUUYECKHE peakluu. TOIIMBO: yrojp 1 METaH. 3arpsi3HeHUe

BO3/IyXa, yCHJICHHE MapHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOS

2.3

Bopopon — anemenT u npocroe BemectBo. HaxoxkaeHne Bogopoaa B MpUpoze,
¢busnueckre M XUMHYECKHE CBOICTBA, NMPUMEHEHHE, CHOCOObI IMOJTy4EHHUS.

Kuciote! u conu

2.4

MoutsipHbiii 00bEM ra3oB. Pacu€Thl Mo XUMUYECKUM ypaBHEHUSIM

2.5

dusznyeckue CcBoiicTBa BoAbl. Boga kak pactBoputenb. PacTBOphI.
Hacreimmenapie 1 HEHACHIIIICHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi J10J1s BelecTBa B PacTBOpe. XUMHUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponp pacTBOpoB B MpHUpOJAE U B XKU3HU yenoBeka. Kpyrosopor
BOJIbl B IpUpOJE. 3arpsA3HEHHE NPUPOAHBIX BojA. OXpaHa W OYHUCTKa

IpUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukarus
OKCHJIOB: coJieoOpa3yromiue (OCHOBHBIE, KHCIOTHbIE, amM{OTepHbIE) U
HecosieoOpazyromue. Homenknatypa okcunoB. Ousndeckne U XUMUYECKHE

CBOMCTBA OKCHJOB. HOJ'Iy‘IeHI/IC OKCHI0OB

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE

OCHOBAaHUA. HOMCHKJIaTypa ocHoBaHuM. PuU3HMYECKHE M XUMHUUYECKHE




CBOMCTBA OCHOBaHUM. [losrydeHne ocHOBaHMM

2.8

Kucnotsl. Knaccuduxanusa kucinor. Homenknarypa kucinor. Ou3nuecKkue u
XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHoctn MetaiuioB H.H. bekerosa.

[Tony4yenue kucinot

2.9

Conu. Homenknatypa coseil. ®U3nveckue 1 XMMUYECKHUE CBOMCTBA COJICH.

[Tony4yenue coien

2.10

I'enetnueckas CBI3b MCXKAY KJIaCCaMH HCOPraHUYCCKUX COCI[I/IHeHI/Iﬁ
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XHWMHMYECKUN DKCIEPUMEHT: KAYECTBEHHOE OIPEACNICHUE COJep KaHUs
KHCJIOpOJa B BO3JyXe, MOJy4YeHHE, cOOMpaHue, pacrio3HaBaHUE U M3y4YeHUE
CBOWCTB KHCJIOPO/a, HAOIIOCHNE B3aMMOICHCTBHUS BEIIECTB C KUCIOPOIOM
W yCIOBHWS BO3HUKHOBCHHS WM TIPEKpalIeHHWs TOpeHus (moxapa),
O3HaKOMJICHHE ¢ 00pa3laMy OKCHIOB M OTMCAaHUE UX CBOWCTB, MOJTydCHHE,
cobupaHue, paclo3HaBaHWE M HW3YYEHHE CBOWMCTB BOJOpoaa (TopeHue),
B3auMo/ieiicTBre Bogopoaa ¢ okcuaoM meau(Il) (Bo3MoxkHO MCToNb30BaHNE
BHJICOMATEpPHAsIOB), HaOMIOACHHE 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb,
UCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOpPEHMs] BEHIECTB C  Pa3iIMYHOM
PacTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OMNpeAeTEHHOW MaccOBOM
JoJiell  pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABI C MeTaJIaMU
(HaTpueM W KajblieM) (BO3MOXKHO HCIIOJIB30BaHUE BHICOMATEPHAIIOB),
OTpeJesieHue PAacTBOPOB KHUCIOT U MIENOYEH C MOMOIIbIO HHAWKATOPOB,
uccienoBaHue oOpa3loB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KIIACCOB,
HaOO/IeHUEe WM3MEHEHHs] OKpPacKd WHIUKATOPOB B pacTBOpax KHUCIOT H
miesnouei, n3ydeHue B3aumoierctus okcuaa meau(Il) ¢ pacrBopom cepHoi
KHCIIOTBI, KUCJIOT C METajulaM{, DPEaKIHil HeWTpaau3aluu, MOoJIyYeHHE
HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHUE OJHOrO MeTallja JPYTUM U3
pacTBopa CoJu, pelIeHHe SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelne

KJIaCCbhl HCOPraHU4CCKUX COCIMHEHMI

Hepnonnqecm/lﬁ 3aKOH U HepI/IO,I[I/I‘{eCKaH CHUCTEMA XUMHUYCCKUX JICMCHTOB
I[I/I MeHaeneena. CTpOeHI/Ie aToMoB. XuMH4IecKas CBsA3b. OKHCIUTEIIBHO -

BOCCTAHOBUTCJIbHBIC PCAKITUN

3.1

HepBLIe TIOIIBITKH KJIaCCI/ICI)I/IKaI_II/II/I XHUMHYECKUX dJieMeHTOB. IloHsATHE O
rpyimnax CXOAHbIX 3JIEMCHTOB (H_[eJ'IO‘{HLIe H MICITOYHO3CMCIIbHBIC MCTAJJIbI,

TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTepHbIE




OKCHUABbI U TUAPOKCHUIBL

3.2

Ilepnoguueckuit 3akoH. Ilepuonnuueckas cucrtemMa XMMHYECKUX JJIEMEHTOB
.. MengeneeBa. KoporkomepuonHas u IIHHHONEPHUOTHAS (HOpPMBI
[Tepuonnueckort cucrembl xuMHueckux diemeHToB J[.M. MeHnneneesa.
IIepuoast u rpymnmbsl. @U3NYECKUA CMBICH MOPSAKOBOIO HOMEpAa, HOMEPOB

nepruoJa v rpynIibl 3JICMCHTA

3.3

Crpoenne artomoB. CoctaB aTroMHbIX dnep. M30Tombl. DIEKTPOHBI.
CtpoeHue »dIeKTPOHHBIX OO0O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX
anemeHToB llepnoguyeckoit cucremsl .M. MenneneeBa. XapakTepucTuka
XMMHUYECKOTO 3JIEMEHTA IO €ro MojokeHuro B llepuommueckoit cucreme

.. Menneneena

3.4

3aKOHOMEPHOCTH W3MEHEHHsI pajnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKHX CBOWCTB IO TpYIIIaM M IEPHOJAM.
3Hauenne Ilepumommueckoro 3akoHa u  Ilepuogmyeckoi  cucTeMbl
XUMHUYECKUX JJIEMEHTOB JUISl pa3BUTHs Hayku U npaktuku. (.M. MeHnnenees

— Y4EHBIN U TPAKIaHUH

3.5

Xumuyeckass cBsizb. KoBaneHTHas (MOJsipHAas M HEMOJIApHAs) CBSA3b.

BHGKTpOOTpI/IHaTeJ'IBHOCTB XHUMHUYECKUX dJIeMeHTOB. MloHHas CBA3H

3.6

CreneHb OKHCJICHHUA. OXuCINTEIIFHOBOCCTAHOBHUTEIIHHEIC pEaKIuun.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHSI. OKHUCIIMTEIIN 1 BOCCTAHOBUTEIN

3.7

XUMUYECKUN OSKCIIEPUMEHT: H3y4eHHEe OOpa3loB BELIECTB METANIOB H
HEMETAIJIOB, B3aUMOJCWCTBHE TUAPOKCUA IIMHKA C PACTBOPAMU KHUCIIOT U
IeJI0Yei, MPOBEJICHUE  OTIBITOB, WUTIOCTPUPYIOIIUX ~ TPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEaKIuil (ropenue, peaxkuu

Pa3JI0KCHUA, COCI[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

BemectBo 1 xuMHu4eckas pcaKkuus. HOBTOpeHI/Ie

1.1

HepI/IOI[I/ILICCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘ICCKaH CHUCTEMA XHUMHUYCCKUX JJICMCHTOB

JI.1. Menneneea. CtpoeHHe aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUU




CBOMCTB XUMHYECKHX 3JICMECHTOB MEPBLIX TpéX NNEeprUOa0B, KaJIMA, KaJIbLUA U
nux COGI[I/IHCHI/Iﬁ B COOTBCTCTBUHU C IIOJOXKXCHUECM 9JICMCHTOB B

[Iepuoanueckoil cucTeMe U CTPOEHUEM UX AaTOMOB

1.2

CrpoeHue BeniecTBa: BUAbBI XUMUYECKOHN CBSI3U. THUIBI KPUCTAIUIMUECKUX
pemETOK, 3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THIA KPHUCTAIIMYECKON
peméTKH W BHUJa XUMHUYECKOH cBs3u. Kiaccmpukamuss M HOMEHKIATypa
HEOPraHMYECKUX BEUIECTB (MEXIyHapOoJHasi U TpUBUAIbHAS). XUMUYECKUE
CBOMCTBA BEIECTB, OTHOCSAIINXCS K PA3JIMYHBIM KJaccaM HEOPTraHWYECKUX

COGI[I/IHGHI/Iﬁ, FCHCTUYCCKAaA CBA3b HCOPTaHNMYCCKHUX BCIICCTB

1.3

Knaccudukanuss XMMHUYECKUX peakIUil MO pa3lIuyHbIM HOpU3HaKaM (110
Yucily MW COCTaBy YYaCTBYOIIMX B PpCaKOWH BCUICCTB, IO TCIIJIOBOMY
ahdexTy, M0 N3MEHEHHUIO CTETICHEH OKHMCIICHUS] XUMHUYECKUX DJIEMEHTOB, TI0
0o0paTUMOCTH, IO Y4YacTUIO Karajau3aTopa). DK30- M HHAOTEPMUYECKUE
pE€aKknuu, TCPMOXUMHYCCKUEC YPAaBHCHUAA. ITonsgrue o CKOpPOCTH XUMHYECKOH

peaknuu

1.4

[Tonsatue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX peakiusax. [lonarue
O TOMOTCHHBIX M TETEPOTEHHBIX peaknusx. [loHsATHE O XHUMHYECKOM
paBHOBecuHu. DakTOpHI, BIUSIONIME HA CKOPOCTh XUMHYECKOW pEakIuu U

ITOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBECH A

1.5

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pEaKkiuu, BJICKTpOHHI)IfI OajaHc
OKHCIIUTEIHFHO-BOCCTAHOBUTEILHOM pEaKnuu. CocraBneHue ypaBHCHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ C HCIIOJIBb30BAaHHEM MCETOOA

OJICKTPOHHOI'O OanaHca

1.6

Teopus 3JIEKTPOJIUTUUECKOMN JMCCOLIMAIINH. DJIEKTPOJIUTHI u
HE3JIeKTpOoJIUThl. KaTuoHbl, aHMOHBI. MeXaHu3M JIHUCCOIMAIMd BEIECTB C
pPa3IMYHBIMU BUJAMH XUMUYECKOH CcBsi3U. CTeneHb aucconunanuu. CuiibHbIC
1 cnabble JIEKTPOIUTHL. Peaknuu MOHHOTO OoOMeHa. YCIIOBHS MPOTEKAHUS
peakiuii MOHHOTO OOMEHa, MOJHbIE M COKpallEHHbIE HMOHHBIC ypaBHEHMUS
peakiuii. CBOMCTBA KUCIIOT, OCHOBAHHM M COJIEH B CBETE Mpe/ICTaBICHU 00
ANEKTPOJIUTUYECKOW Jucconuanuu. KayecTBEHHbIE peaklUUd Ha HOHBI.

[TonsTue o ruaponuse coyien

1.7

XHUMHUYECKUUN SKCIICPUMCHT:. O3HAKOMIICHHUEC C MOJACIIKIMU KPHUCTATNINYCCKUX

peHléTOK HCOPTraHNYCCKUX BCUICCTB — MCTAJIJIOB U HEMCTAJJIOB (Fpa(bI/ITa n




ajMasa), CJIOKHBIX BEHIECTB (XJIOPHUAa HATPHUsl); UCCIEIOBAHNE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOW PpEaKIUH OT BO3JACHCTBUS Pa3IMUHBIX (HaKTOPOB;
WCCIIEIOBAaHUE  DIIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB, Ipolecca
JMCCOIMALMU  KHUCJIOT, MIeNouell M cojeid (BO3MOKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB); TPOBEACHUE OIBITOB, HWLTIOCTPUPYIOMINX MPH3HAKH
MIPOTEKAHUS peaklUuii MOHHOro oOMeHa (0Opa3oBaHUE OCAJKa, BbIICICHUE
raza, o0Opa3oBaHHME BOJBI); ONBITOB, WUIIOCTPUPYIOMIUX TPUMEPEHI
OKHUCIIUTEIEHO-BOCCTAHOBUTEIBHBIX peakumit (ropenue, peakuuu
pa3OKEHUs, COCAWHEHHs); PACMO3HABaHWE HEOPTraHMYECKUX BEIIECTB C
IIOMOIIIBIO KaYCCTBCHHBIX peaKHI/Iﬁ Ha WOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX

3aaa4

Hemeranner u nx COCIMHCHU

2.1

OO6mrast xapaktepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CcTemneHu okucieHus. CrpoeHue M (usmueckue CBOMCTBA
MPOCTHIX BEMIECTB — rajoreHOB. XMMHUUYECKHE CBOMCTBA HA MpUMeEpE XJopa
(B3auMoeiicTBHE ¢ MeTallaMy, HEMeTaJlJIaMH, IeI0YaMHu). XJI0POBOJOPO/I.
ConsiHast KWCJIOTa, XMMHYECKHE CBOMCTBA, IIOJNy4eHHE, IMPUMEHEHHUE.
JelicTBue xjopa U XJIOPOBOJOPOJa HAa OpPraHu3M uejoBeka. BakHeimue

XJIOPHUABI 1 KX HAXOXIACHUC B IIPUPOJLC

2.2

OO6mras xapaktepucTuka ieMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble crTerneHu okuciaeHus. CTpoeHue u (QU3UUECKHE
CBOMCTBa MPOCTBIX BEUIECTB — KHCIOpOJAa M CEpbl. AJIJIOTPOIHBIE
MOAU(HUKAIIMK KUCJIOpPOJa M cepbl. XHUMHUYECKHE CBOWCTBAa  CEpbl.
CepoBosopoa, crpoeHue, GU3MYECKUE M XUMHUYECKHE CBOMCTBA. OKCHIIBI
cepbl Kak IMPEACTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTA,
¢dbusznueckue U XUMHUYECKHEe CBOMCTBa (0OIIMe Kak MpeACTaBUTENs Kiacca
KUCIOT U crneruduueckue). XUMHUYECKUE PEeaklUu, JIekKallue B OCHOBE
MIPOMBIIIJIEHHOTO Croco0a MONy4YeHUs CepHOU KHcHoThl. [IpuMeHeHue.
Conu cepHOW KHUCIOTHI, KAauyeCTBEHHas peakluus Ha CylIb(aT-HuoH.
Haxoxnenue cepsl U €€ coeqMHEHUI B MpUpoie. XUMUYECKOE 3arpsi3HEHUE
OKpYKaroIel cpelibl COeTUHEHUSIMU Cepbl (KHUCIOTHBIE IO/, 3arpsa3HEHHE

BO3/lyXa ¥ BOJJOEMOB), CIIOCOOBI €T0 MPEIOTBPALICHHUS

2.3

OOmiast xapakrepucTuka 51eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOEHUS

ATOMOB, XapaKTCPHBIC CTCIICHHU OKUCIICHUS. ASOT, PaclupoCTpaHCHUC B




npupojae, (u3MUeckHue W XHMHYECKHME CBoOicTBa. KpyroBopor aszora B
npupoae. AMMHAK, ero (U3NYECKUE U XUMUYECKHUE CBOWCTBA, MOTYYCHUE H
npuMmeHerne. Coiau aMMOHUS, X (DU3WYECKHe W XMMHYECKHE CBOMCTBA,
npuMeHenne. KauecTBeHHas peakiys Ha MOHBI aMMOHHMS. A30THAsI KUCTIOTA,
e€ mosydeHue, (Qu3MUecKHe W XHMHYECKHME CBOWCTBa (0Omme Kak
MIpEJICTAaBUTENS Kjlacca KHUCIOT M crneuuduueckue). lcnonpzoBaHue
HUTPATOB W COJIGH aMMOHHS B Ka4yeCTBE MHHEPAIbHBIX YIOOpEHUH.
XUMHYECKOE 3arps3HEHHE OKpYXKalollled Ccpeabl COEIMHEHUSMHU a30Ta

(KUCIOTHBIE JOXKH, 3arpsiI3HEHUE BO3/yXa, IOUBHI U BOJOEMOB)

24

®ochop, amnorponHbie Moaudpukauuu  Qocdopa, Pusmueckue U
xumudeckue cpoiictBa. Oxcun  docdopa(V) u  docdopHas kucnora,
¢usznueckue ¥ XUMHYECKHE CBOWCTBA, MojdydeHue. Vcmnonab3oBaHue

(docdaToB B KaueCcTBE MUHEPAIbHBIX YAOOpEeHU

2.5

O6mas xapakrtepuctuka 3neMeHToB [VA-rpymmnbl. OcoOeHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble CTENEHU OKHUCICHHUS. YTJepokd, aIOTPOIHbIE
MOAU(UKAIMH, PacCIpPOCTpPaHEHUE B MPUPOAE, (PU3MUECKHEe U XUMHUYECKHE
cBoiictBa. Axcopomus. KpyroBopor yrimepoma B mpupoae. OKCHbI
yriaepoaa, ux (u3nueckue U XUMHUYECKHE CBOWCTBA, ACHCTBHE HA >KUBbHIE
OpraHM3Mbl, TMOJY4€HHE U NPUMEHEHHE. OKOJIOTUYECKHE MPOOJIEeMBI,
cBs3aHHbIe ¢ okcuaoM yriepoaa(lV); rumoresa riao6aabHOTO MOTETICHUS
KIiuMaTa; NapHUKOBBIA d¢¢ekT. VYroimpHas KuciaoTa U €€ CONM, HUX
¢usznueckue W XUMHYECKHE CBOWCTBA, IOJy4YeHHE U MpPUMEHEHHE.
KauectBennas peakuust Ha kapOoHaT-HOHBIL. Vcnonp3oBanue kapOOHATOB B

6BITy, MCIUIHUHE, TPOMBINIJICHHOCTH U CEJIbCKOM XO03siCTBE

2.6

HepBOHa‘IaJ'ILHLIC MmoHATHS 00 OpPraHn4cCKux  BCIICCTBAX KaK O
COCAMHCHUAX YIJICpOJa (MeTaH, OTaH, 9TUJICH, alICTHJICH, 3TaHOJI, I'NTMICPHUH,
YKCYCHas KI/ICJ'IOTa). HUx coctaB M XMMHUYECKOE CTPOCHHUC. Ilonsatue o
OMOJIOTMYECKH BaKHBIX BCHICCTBAX: KHUpPAX, 6en1<ax, yriieBoJax — 1M Ux poJii
B KU3HHU YCJIOBCKaA. MaTepI/IaJ'IBHOC CIANHCTBO OpPraHNn4YCCKUuX n

HCOPraHN4YCCKUX COE€OUHEHUI

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, NOJIy4Ye€HUE U
npuMeHenune. CoeMHeHUs: KpeMHus B npupoje. O0mmue npeacraBieHus 00
okcune kpemHus(IV) u  kpemuueBoil  kucimore. CHIMKAThl, HUX

HUCIIOJIb30BAHHUE B 6BITy, MCIUIIUHC, TIPOMBIINIJICHHOCTH. Baxwueiimnue




CTPOUTEIIbHBIC ~ MaTepHUalbl:  KepaMuKa, CTEKIO, IIEMEHT, OCTOH,
xene300eton. [IpoGrembl 0€30MacHOTO  HMCIOJIB30BAHUS  CTPOUTEIIBHBIX

MaTCpuajioB B HOBCGZIHCBHOﬁ KU3HHU

2.8

XUMUYECKUH IKCIIEPUMEHT: U3y4YeHUE 00pa31[0B HEOPraHUUECKUX BELIECTB,
CBOWCTB COJITHOW KHCJIOTHI; TPOBEJEHNWE KAYECTBEHHBIX pEAaKIUi Ha
XJIOPUJ-MOHBI ¥ HAONIOJCHWE TMPU3HAKOB WX MPOTCKAHWS; OIIBITHI,
oTpakarolme (QHU3MUECKHEe W XHMHUYECKHE CBOWCTBA TaJOTCHOB M UX
coeMHEeHUH (BO3MOYKHO HCIOJIb30BaHUE BUIEOMATEPUAIIOB); 03HAKOMIICHHUE
¢ oOpasiamMu XJ0pUJI0B (TAIOTEHH/IOB); O3HAKOMJICHHE C 00pa3IiaMu Cephl U
e€ coelMHEHUSMHU (BO3MOXKHO  HCIOJB30BaHUE BUJICOMATEPHAIIOB);
HaOmroZieHWe — mpolecca  OOyrJIMBaHWUsS — caxapa  HOJa  JCHCTBUEM
KOHIUEHTPUPOBAHHOM CEPHOM KHCJIOTHI; W3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIICHHONW CEPHOUM KHUCIOTHI, MPOBEJACHHE KAYECTBEHHOW pPEaKIMh Ha
cynbhaT-uoH U HaONIO/IEHWE TpHU3HAKa e€ MPOTEeKaHUs; 03HAKOMIICHHE C
¢u3znueckuMu cBOICTBaMM a3oTa, docdopa U UX coeluHEHUHN (BO3MOMKHO
WCIIOJIb30BAHUE BHUCOMATEPHAIIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX
ynoOpeHuii; mojsyuyeHue, coOupaHue, pacro3HaBaHUE U M3y4EHHE CBOICTB
aMMuaKa; MpoBEJeHNE KaUeCTBEHHBIX PEaKIMii Ha HOH aMMOHHUS U ¢ocdar-
MOH MW U3yYyeHHEe TNPU3HAKOB UX TMPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM  a30THOM  KHCJIOTBI ¢  Meaplo  (BO3MOYKHO
HCIIOJIb30BAHME BHIEOMATEPUANIOB); M3YYEHHE MOJIENEeH KPUCTAJUTMUECKUX
pemi€rok anmasza, rpaduta, ¢yIepeHa; O3HAKOMJIGHHE C MPOLECCOM
agcopOuUMU  pacTBOPEHHBIX  BEIIECTB  AaKTUBUPOBAaHHBIM  yIIIEM U
YCTPOMCTBOM MPOTHBOrasa; IOJydyeHHe, coOupaHHe, paclo3HABaHUE U
M3Y4YE€HHUE CBOWMCTB YIJIEKUCIIOrO ras3a; MpOBEACHUE KaueCTBEHHBIX PEaKIIHii
Ha KapOoOHAT- M CHUJIMKAT-UOHBI M HM3y4CHHE IMPU3HAKOB MX MPOTEKAHUS;
O3HAKOMJICHHE C MPOAYKIMEH CHUIUKATHOW MPOMBIILICHHOCTH; pEUICHHE
OKCIEPUMEHTAJbHBIX 3aJad Mo Teme «BaxHelmne HeMETalibl U HX

COCAUHCHU A

MeTamisl ¥ MX COeIUHEHUS

3.1

OO01mas xapakTepuCcTHKa XUMHUYECKUX DIIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux noJsioxkeHus B Ilepuonnueckon cucreMe Xxumuyeckux annemeHtoB J[.H.
MenpaeneeBa u cTtpoeHuss aroMoB. CTpoeHHE MeETaIoB. Mertamnndeckas

CBA3b U MCTAJNIMYCCKAd KPpHUCTAJINIMYCCKas pCIJ_IéTKa. SHCKTpOXI/IMI/I‘-IGCKI/Iﬁ




PAI HAIPSKEHUN METalIoB

3.2

dusnueckue W XUMHYECKHE CBOWCTBAa MeTauioB. OOmmue crnocoObl
nostyueHus: Mmetaysio. [loHsATHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX 0T Koppo3uu. CiuiaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpoH3a) U

UX IPUMEHEHUE B OBITY U MPOMBIIIEHHOCTU

3.3

[Ilenouynsle MeTabl: nojoxeHue B Ilepuonnyeckoil cucreMe XUMHUYECKUX
anementoB JI.MI. MeHnneneeBa; CTpOEHME HMX aTOMOB; HAaxOXJEHUE B
npuposae. Puznyeckue M XUMHUYECKHE CBOMCTBA (Ha NMpuUMepe HATpUS U
kanmus). OKcUIpl U TUAPOKCUBI HATpUsl U Kanud. [IpuMeHeHne 1enoYHbIxX

METAJUIOB U UX COEIUHEHUN

3.4

IllenoyHo3eMeNnbHbIE METAJJIBI MarHuil W KaJbIMM: TIOJIO)KEHHUE B
[Iepnoanueckoit cucremMe xumuueckux dnemeHTtoB J[.MI. Menneneesa;
CTPOEHHE MX aTOMOB; HaxXOXJeHHE B npupojae. Ouznueckne u XUMUYECKHE
CBOWMCTBA MarHus W Kajbllusa. BaxHeWinue COeNWHEHUS KalbIHs (OKCHI,

TUAPOKCHI, COJIH). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHeHUSs

3.5

AOMHUHMI: oJI0keHre B [leproinueckoi cucreMe XUMUYECKUX 3JIEMEHTOB
J.. MenneneeBa; CTpOCHHUE aTOMa; HaXOXAEHUE B mpupojae. Pusndeckue u
XUMHUYECKHE CBOMCTBA atOMUHUA. AMQOTEpHBIE CBOWCTBA OKCHAA W

THJIPOKCHIA ATTFOMUHUS

3.6

Kenezo: nomoxenne B [lepuoguveckoil cucreMe XHUMHYECKHX 3JIEMEHTOB
J.. MenpeneeBa; CTpO€HHE aTOMa; Hax0XAeHUE B mpupojie. Pu3ndeckue u
XUMUYECKHE CBOMCTBA keme3a. OKCubl, TuapoKcuabl u coiu xene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJTyYCHHE

3.7

XUMUYECKUN SKCIIEPUMEHT: O3HaKOMIIEHHE ¢ oO0pa3lamMi MeTalioB u
CIUIaBOB, X (PU3UYECKUMHU CBOMCTBAMU; U3YUEHUE PE3YIbTaTOB KOPPO3HUH
MeTaJIOB (BO3MOXKHO HCIOJh30BAHUE BHIEOMATEPHANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJAA KajblUsi W HATPUs C BOJOM (BO3MOKHO
HCI0JIb30BaHKE BUACOMATEPUATIOB); UCCIEAOBAHNE CBOMCTB KECTKOM BOIBL;
mpoliecca TOpPEHUsl XKejne3a B KUCIOpoJe (BO3MOXKHO HCHOJIb30BaHUE
BHJICOMATEPUANIOB); TMPHU3HAKOB MPOTEKAHMsI KAaYeCTBEHHBIX pPEaKIHil Ha
WOHBI (MarHus, Kanplus, amoMuHus, uuHka, xeneza(ll) u xemesza(Ill),
meau(Il); nabGmrogeHue M omucaHWe TMPOIECCOB OKpAIIMBAHUS IUIAMEHU

HOHaMu HaTpus, Kajlaus u KaJIbII1s (BOSMO)KHO HUCIIOJIB30BaAHHUEC




BHJICOMATEPUAJIOB); UCCIIeJIOBaHNEe aMQPOTEPHBIX CBOWCTB THUIPOKCHIA
AIIOMHUHUA U THAPOKCHAA IUWHKA, PCHICHUC SKCIICPUMCHTAIIBHBIX 3aJ4ayd I10

TeMe «BakHenine MeTauibl U UX COEQUHEHU

XHMHS M OKpYKaroIas cpena

4.1

Hossie Matepuaiibl v TeXHOJOTUH. BemecTBa u MmaTepuansl B MOBCEIHEBHOM
JKU3HU YeJoBeKa. XUMUA U 3I0POBbE. be3onmacHoe UCIoIb30BaHUE BEILIECTB
Y XUMHYECKUX peakiuid B ObITy. [lepBas moMoIb mpu XMMHUECKHX 03KOTrax

" OTPABJICHUAX

4.2

OCHOBBI  JKOJIOTUYECKOW T'PAMOTHOCTH. XHUMHYECKOE  3arpsi3HEHUE
okpyxkatomed cpenapl [IJIK. Poiap XvMUM B pELUIEHUH 3KOJIOTHYECKUX
npo6sieM. [IpupoiHbie UICTOYHUKH YTIEBOIOPOIOB (YTOJb, TPUPOIHBIN a3,

He(Th), MPOIYKTHI UX MEPePabOTKH, UX POJIb B OBITY U IPOMBILIIEHHOCTH

4.3

XUMHUYECKUN JKCMEPUMEHT: HU3Yy4YeHHe oO0pa3loB MarepuanoB (CTEKIIO,

CIUIaBbl METAJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsiEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 IO3HAaBAa€MOCTU SIBJICHUI MPHUPOJbI, MOHUMaHUE OOBEKTUBHOM
3HAYUMOCTH  OCHOB  XMMHUYECKOM Hayku Kak  oOmactu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeN KyIbTyphl U
MIPAKTHUYECKON IEATEIbHOCTH YEIOBEKA B YCIOBUSAX COBPEMEHHOTO

oO11ecTBa; IOHUMAaHUE MECTa XUMUU CPeln JPYTUX €CTECTBEHHBIX

HayK

1.2

0 HAaYYHBIX METOJaX IO3HAHUA, B TOM YHCJIC SKCIICPUMECHTAJIbHBIX
U TCOPCTHYCCKHUX MCTOIAaxX MCCICAOBAHHA BCIICCTB W H3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUE HCII0JIb30BaTb MOACIU IJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYII

1.3

0 cdepax mpodeccuoHaANbHOW MACSITCIBHOCTH, CBS3aHHBIX C
XMUMUEH H COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTH)KCHUSIX XUMHUYECKOW HAyKH, YTO TO3BOJIUT OOYYarOUIUMCS
paccMaTpuBaTh ~ XMMHUIO ~ Kak  chepy cBoed  Oymymiei
po(eCCHOHATILHON IEATEILHOCTH U C/IeaTh OCO3HAHHBIN BBIOOD
XHUMHUU KaK MPO(UIBHOTO TpeAMeTa IMpH Iepexojie Ha YPOBEHb

cpenHero oOmiero oopasoBaHus

Bnagenue cucreMoil XMMHYECKHX 3HaHUH U YMCHHUC IIPUMCHATDH

CUCTCEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BaKHEHIIINE XMMUYECKUE MOHATHS: XUMHUYECKHH DIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS
Y HEOJHOPOJIHAsI CMECh, OTHOCUTEIbHbIE aTOMHAA U MOJIEKYJIsipHast
Macchl, KOJMYECTBO BEUIECTBA, MOJb, MOJSIPHASL Macca, MOJISIPHBIN
00BEM, OKCHJ, KUCJIOTAa, OCHOBAHWE, CONb (CPEIHss), XUMHUUECKas

peakuus, pCakuunh COCIUHCHUA, PCAKIHU PA3JIOKCHUA, PCAKIHU




3aMeIleHHs], peakuuu 0OMeHa, TeIoBO APQEKT peakuuu, 3K30- U
9HJOTEPMUYECKHE PEAKIMHU, PACTBOP, MACCOBAst 10JIsI XUMUYECKOTO
JNEMEHTa B COCIMHEHMH, MaccoBas JOJII U  IPOLEHTHAas
KOHIIGHTpaLUsl BEIIECTBA B PACTBOPE, AP0 aTOMa, JIEKTPOHHBIN
CIIO aToMa, aroMHas OpOWTaadb, PaAWyC aToOMa, BaJEHTHOCTD,
CTETICHb OKHCIICHUS, XUMHYECKasl CBsI3b, IIEKTPOOTPHLIATEIHHOCTB,
NOJsIpHAasE W HENOJSpHAas KOBAJCHTHAs CBS3b, HOHHAS CBS3b,
METaJUTMYeCKasl CBs3b, KpUCTAUIMUECKas pemeTka (aToMHasl,
WOHHAsI, METAJUIMYeCKas, MOJIEKYIIpHas), WOH, KAaTHOH, AaHWOH,
AMEKTPOJIUT M HEIEKTPOJIUT, SIEKTPOIUTUYECKAs UCCOIMAINS,
peaknuu HWOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKknuy, OKUCIUTEIb W  BOCCTAHOBHTENb, OKHCICHHE U
BOCCTAaHOBJIGHHME,  D3JIEKTPOJM3,  XHMHYECKOE  paBHOBECHE,
oOpatumble M HeoOpaTUMbIE pEaKIUH, CKOPOCTh XHMHUYECKOH

peakiuu, karamuzarop, [1/IK, koppo3us MeTamioB, CIIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMUH: 3aKOH COXPAHEHHUS MaccChl,
nepuoauueckuii 3axkoH J[.M. MenneneeBa, 3aKOH MOCTOSHCTBA

cocTaBa, 3aKOH ABOTraJipo

2.3

TEOpPUHU  XUMHH:  aTOMHO-MOJIEKYJIpHAash  TeOpusi, Teopus

AIEKTPOJUTUUECKON JUCCOIHAITIT

BJ'Ia,Z[eHI/Ie OCHOBaMHM XHMHUYECKOH I'PaMOTHOCTH, BKJIFOUAIOIICH:

3.1

YMEHHUE TMPAaBHIBHO HCIIOJNB30BaTh M3y4YCHHBIC BEIIECTBA U
MatepHuaibl (B TOM YHCIE MUHEpPAIbHBIC yIOOpEHUS, METAIUIBl H
CIUIAaBBbI, TPOJYKTHl TEPEpadbOTKU MPUPOIHBIX HCTOYHHKOB
yIIAeBOAOPOAOB (yriisl, MOPUPOTHOTO Tasza, HedpTu) B OBITY,
CEIIbCKOM XO3SHCTBE, Ha MPOU3BOJICTBE W MOHUMAHHE 3HAYCHHS
KHUPOB, OCJKOB, YIJIECBOJOB Ui OpraHM3Ma 4YeJOBeKa, yMEHHE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB U XMMUYECKUX TPOIIECCOB HA

OpraHM3M 4YeJI0BEKa M OKPYXKAIOIIYIO IPUPOIHYIO CPELY

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUC 3HAHNA CO 3HAHUAMU OPYTIUX

y4eOHBIX MPEMETOB

3.3

HaJIn4ue OIIbITa pa6OTBI C pa3jiInuHbIMU HNCTOYHUKAMH

uHbOpMAllMM 1O XUMHUU (HAydHas M  HAYYHO-TIOMYJspHas




JaUTepaTypa, CI0Bapy, CIPaBOYHUKHN, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHMUBATh I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HMX
npeBpamiCHuAX MW  I[MPAKTUYCCKOM INPUMCHCHHU HW  YMCHHUC

HCII0Jb30BaTh €€ AJIs peicHus y‘IC6HO-HO3HaBaT€JII>HI>IX 3aaa4

Brnanenune ocHOBaMM MOHATHHHOTO ammapara U CUMBOJHMYECKOIO
sI3bIKa XMMHH JUISE  COCTaBJCHUS (POPMYST HEOPraHUYECKUX
BEIIECTB, YPAaBHEHHN  XMMHWYECKHX  pPEaKkluil; OCHOBaMHU

xumuueckoit HomeHnkiarypsl (IUPAC u TpuBnanbHO)

VYMmenne 00BSACHITH CBs3b TIOJIOKCHUA JJIECMCHTAa B
[Teprouveckoid CHUCTEME C YHUCIOBBIMH  XapaKTEPUCTHKAMHU
CTPOEHUS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3apsj spa,
o01Iee 4YHUCIIO AJIEKTPOHOB), paCIpEACIEHUEM JIIEKTPOHOB TIO
DHEPreTUYECKUM YPOBHSAM aTOMOB IIEPBBIX TPEX NEPUOIOB, KU

W KaJIbITHS

[IpencraBnenne O NOEPUOAMYECKOM  3aBUCUMOCTA  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (pammyc aToma,
ANEKTPOOTPUIIATENILHOCTD), MPOCTHIX M CIOKHBIX BEUIECTB OT
MOJIOKeHUs 3JieMeHTOB B Ilepmoamueckoir cucreme (B MajbIx
Mepuojax M TIJIaBHBIX MOJTrPYIIAax) W 3JIEKTPOHHOTO CTPOEHUs

aToMa

Ymenue knaccuuuupoBarh:

7.1

XUMHUYCCKUEC JICMCHTHI

7.2

HEOPraHNU4€CKUEC BCIICCTBA

7.3

XUMHUYCCKUEC PCAKIIMHN

YMmenue OIIPCACIIATD:

8.1

BAJICHTHOCT M CTCIICHb OKHUCICHHA XHUMHWYCCKHUX OJICMCHTOB,

3apsa HOHa

8.2

BUJI XHMHYECKON CBS3M WU THUI KpHCTaHHquCKOﬁ CTPYKTYpPBI B

COCAUMHCHUAX

8.3

XapakTep Cpelabl B BOAHBIX PpacTBOpax BCHICCTB (KI/ICJ'IOT,

OCHOBaHUI)

8.4

OKHCIIUTCIIb U BOCCTAHOBHUTCIIb




YMeHue xapakTepu3oBarh (PU3NUECKUe M XUMHUECKHE CBOMCTBA!

MPOCTBIX BEIIECTB (KHUCIOPOJ, O30H, BOAOPOJ, TpaduT, amMas,

9.1 KpeMHUH, a30T, ¢ochop, cepa, XJIOp, HATPUH, Kajawii, MarHuu,
KaJIbLIUM, aJTIOMUHUM, KEJIe30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PAacTBOPOB (BOJa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI M THUIPOKCHIBI
9.9 metaios [-1IA rpynn, amtomunus, meau (II), nunka, sxenesa (II u
' IIT), oxcunast yrinepona (II u 1V), kpemuus (IV), azora u dpocdopa
(IT'u V), ceprr (IV u VI), cepaucras, cepHas, a30TUCTasi, a30THas,
dbocdopHas, yrojibHas, KpeMHHEBAsI KHCJIOTA U UX COJIN)
MPOTHO3UPOBATh W  XapaKTePU30BaTh CBOMCTBA BEIIECTB B
03 3aBHUCHUMOCTH OT X COCTaBa M CTPOCHHS, MPUMCHEHHUE BEIIECTB B
' 3aBUCHMOCTH OT WX CBOWCTB, BO3MOXHOCTh TPOTEKAHUS
XHUMHYECKUX TPEBPAIICHUIA B PA3IMYHBIX YCIOBHSIX
10 YMeHuEe COCTaBISTh MOJIEKYJISIPHBIE W HOHHBIC ypaBHEHUS
peakuuii, B TOM YHUCIIE:
10.1 peakIuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKITHI
10.3 WUTFOCTPUPYIONTUX XUMHYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPKIAIONINX TEHETHYECKYIO B3aUMOCBSI3b MEK/Ty HUMH
11 YMeHHe BBIUUCIATH (IPOBOIUTH PACUETHI):
111 OTHOCHTEJILHYI0 MOJICKYJISIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTA B COSAMHEHUN
11.2 MacCOBYIO JOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €ro0 Maccy, 00beM Ira3oB
114 MO0 YpaBHEHUSM XHMHUYECKUX PEAKIUN M HAXOJIUTh KOJIUYECTBO
' BelecTBa, 00BEM U Maccy peareHTOB WIH MPOIYKTOB PEaKIIUN
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~METOJaMH HAy4YHOTO TIO3HaHUA (HaOIoJeHUeE,
12.1 U3MEpEeHue, OKCIEPUMEHT, MOJCIMPOBAHUE) TpPU HUIyYECHUH

BCIICCTB W XHMMHYCCKHUX HBHCHHﬁ; YMCHUC C(I)OpMy.]'II/IpOBaTB




po0IeMy | MPEAIOKUTH TYTH €€ PEIICHHUS

12.2

0e3omacHON pabOThl ¢ XMUMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOMN

HIOCYJI0W 1 JTab0PaTOPHBIM 000PYAOBaHUEM

12.3

npaBuiamMu  Oe3omacHOro  oOpamieHuss € BEUIeCTBaMH,
UCIIOJIb3YEMbIMU B NIOBCEIHEBHOM >KU3HU, MpPaBUIaAMH HOBEICHUS
B LEISIX COEpeKeHHs] 3J0pPOBbSI M OKPYKAIOWIEH MPUPOIHON
cpenbl; TOHUMaHuEe Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha JKUBBIC
OpraHu3Mbl OIpENENEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS M

MPEIOTBPALLICHHUS UX BPEAHOTO BO3AECHCTBUS

13

Hanmumne MPAKTUYCCKUX HAaBBIKOB ITaHUPOBAHUA u

OCYIICCTBJICHHUA CICAYIOIMUX XUMHUYCCKUX OKCIICPUMCHTOB!

13.1

HU3YyUCHUC n OIIMCaHHuEC (1)I/ISI/I‘IGCKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (bl/ISI/I‘—IeCKI/IMI/I N XUMHYECCKHMMU SABJIICHUAMU,
OIIBbITBI, HWIUIFOCTPUPYIOIIUE IPU3HAKHU IMPOTCKAHHUA XUMHUYCCKUX

peakuui

13.2

M3ydYeHHEe CIIoCOO0B pa3esieHHs cMecen

13.3

MOJIyueHUE KHUCJIOpOJa U M3y4yeHHE €ro CBOWCTB; MOJIydeHUE
BOJIOPOJIa M M3YYEHHE €r0 CBOMCTB; MOJy4YEeHUE YIIIEKHCIOro rasa
MW HU3y4YEHHE €ro CBOMCTB; MOJy4yeHHE aMMHUaKa U H3y4eHHE €ro

CBOMCTB

13.4

IPUTOTOBJICHHE PACTBOPOB C OMpENENIEHHON MaccoBOil noJieit

paCTBOpéHHOFO BCIICCTBA

13.5

OpUMEHEHHE  WHIUKATOpoB  (JlakMyca,  METHJIOpaHXka U
(benondranenna) 1ist onpeAeIeHUs XapakTepa cpebl B pacTBOPax

KHCOT U LIeJo4uei

13.6

HUCCIEJOBAaHUE U OIIMCAHHE CBOMCTB HCOPraHMYCCKHUX BCIICCTB
pa3sjindHbIX  KJIIACCOB; H3Y4YCHHC B3aUMOJCHUCTBUSL  KHCJIOT C
MCTaJllIaMHU, OKCHJaMH MCTaJlJIOB, PaCcTBOPUMbBIMH n
HCPACTBOPUMbBIMU OCHOBAHHAMU, COJIsIMU, MOJIy4YCHHUC
HEPACTBOPUMBIX OCHOBaHHfI; BBITCCHCHHC OJHOITO MCETalljla
ApyruMm U3 pacTBOpa COJIM; HUCCICIOBAHUC aM(l)OTepHBIX CBOICTB

TUAPOKCUIAOB aJIFOMHUHUSA U TUHKA

13.7

PCHICHUC OJBKCIICPUMCHTAJIBHBIX 3aJlad II0 TEMaM: «OCHOBHBIC




KJIaCChl HEOPraHMYECKUX COCIMHEHUID»; «DIIEKTPOJIUTHYECKAS
Iucconuanusay; «BakHelmne HEMETalldbl W WX COCIUHEHUS,

«BaxHen1e MeETAJJIbI U UX COETUHEHUIY

13.8

XUMHUYCCKUEC OKCIICPUMCHTHI, HIUTIOCTPUPYIOIIUEC IMPU3HAKKN
IMPOTCKAHUA peaKHI/Iﬁ HMOHHOT'O O6M€Ha; Ka4YCCTBCHHBIC PCAaKIIMU
Ha IIPUCYTCTBYIOIIME B BOJHBIX pacTBOpax WOHBL: XJIOPUA-,
Opomua-, womma-, cymbdar-, ¢ocdar-, kapOoOHAT-, CHIMKAT-
AHUOHBI, THAPOKCHUA-UOHBI, KATUOHLI aMMOHH, Marduus, KaJlblIus,

ATIOMUHHS, Keste3a (2+) u xenesa (3+), meau (2+), LUHKA

14

YmMmenue:

141

NpeACTAaBIATE PE3YJIbTAThl JKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB n Ta6J'II/IH N BBIABJIATH OMIIMPUYCCKHUC

3aKOHOMEPHOCTH

14.2

YCTaHABIMBATh  CBS3M  MEXKJIY pEaIbHO  HAOIIOIaeMBIMH
XUMUYECKUMH SIBJICHUSIMA U TIPOIECCAMM, TPOUCXOSAIIMMHA B
Makpo- M MHKPOMHUpPE, OOBSACHATH MPHUUYMHBI MHOTOOOpa3us

BEILIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTIOHATUS
1.1 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei
19 ATOMBI U MOJIEKYJIbl. XHUMHYECKHE HJIeMEHThl. CHMBOJBI XUMHUYECKUX
' anemMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA.
13 Xumuueckass ¢opmyrna. BajaeHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB.
' CrerneHb OKUCTCHUS
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAas aTOMHas Macca.
1.4 OtHocuTenbHas MOJEKyJIsIpHas Macca. MaccoBas J0JI1  XHMHYECKOTO
dJIeMEHTa B COCTMHCHUHT
15 KomuuectBo BemectBa. Monb. MossipHast Macca. MoJisipHbIii 00bEM Ta30B.
' B3anMocBs3b KOJIMYECTBA, MAaCChl M YUCIA CTPYKTYPHBIX €IMHULL BEIIECTBA
16 @u3nyecKkue 1 XUMUYECKHE ABJICHUS. XUMHUYECKash peakius U €€ MpU3HAKU.
' 3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHE YPAaBHEHUS
5 [Tepuonnueckuii 3axkoH u [lepuoanueckas cucremMa XMMHUUYECKUX AJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[lepuoanueckuit 3akoH. llepuoguueckass cuctemMa XMMHUYECKHX SJIEMEHTOB
2.1 JA.N. Menneneea. Ilepuoabl u rpynnbsl. @u3nueckuii CMBICI MOPSIKOBOTO
HOMEpa, HOMEPOB NEPHOJIa U TPYIIIIbI FIEMEHTA
Crpoenue aromoB. CoctaB aToMHBIX s1ep. M3oTonsl. DnekTponbl. CTpoeHue
2.2 ANIEKTPOHHBIX 000J704YeK aroMoB TNepBbIX 20 XUMUYECKHX D3JIEMEHTOB
Ilepuonnueckoit cucremsl /.. MeHnieneera
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHMYECKHX 3JIE€MEHTOB IEPBBIX
TPEX MepUOIOB, KaJus, KaJIbLIUS (paguyca aTOMOB,
2.3 ANEKTPOOTPHUIATENFHOCTH, METANINYECKUX W HEMETaJUIMYECKUX CBOWMCTB) U
WX COEQUHEHUH B COOTBETCTBUM C TIOJIO)KEHHMEM  3JEMEHTOB B
[lepuoanueckoil cucteMe U CTPOEHUEM UX ATOMOB
3 Crpoenue BelecTa




3.1

Xumnueckasi cBsi3b. KoBasnieHTHass (mosisipHasl W HEMOJISIPHAsi) CBS3b.
DNEeKTPOOTPULIATENILHOCTh ~ XUMUYECKUX  3JeMeHTOB. MoHHas  CBs3b.

Meranmnnueckast CBSI3b

3.2

Tunel KpucTauIMuecKuX peEETOK (aTOMHas, HOHHAs, MeTaJIM4yecKas),
3aBUCHMOCTb CBOVCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U BUAA

XUMHYECKOH CBA3U

Baxwuelire npencTaBUTeNd HEOpPraHWYECKUX BemiecTB. Hemeramnsl n ux

COCAMHCHUS. MeTamisl U uX COCINHCHUA

4.1

Knaccudukainus u HOMEHKIATypa HEOPTaHUYECKUX COCTUHEHUN: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3yrollye; OCHOBaHMHM (IIENOYM M HEpPACTBOPUMBIE OCHOBAHMUS);
KHCJIOT (KUCIIOPOACOJEpKAKNe ¥ OECKHCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPeIHUX U KUCIIBIX)

4.2

®OuU3NYEeCKMe M XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

duszndecKkue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB: JIUTHUA,
HaTpus, KaJus, MarHus u KaJTBITHS, AJTIOMUHUS, Kemesa.

DIJIEKTPOXUMUYECKHUH P HAIPSHKEHUI METaJJIOB

4.4

®u3MyecKue W XUMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COCIUHEHHI

HEMECTAJUIOB: XJIOPOBOJOPpOJa, CEPOBOAOPOJA, aMMHUaKa

4.5

dusnveckue U XUMHUYECKHE CBOMCTBAa OKCHIIOB HeMeTauioB: cepbl (IV, VI),
azota(ll, 1V, V), dochopa(lll, V), yraepoma(Il, 1V), xpemuus(IV).

HonyquI/Ie OKCHJO0B HEMETAJIJIOB

4.6

Xumnueckue cBorcTBa okcuaoB: MetauioB [A-IIIA rpymm, uunka, meau(Il) u

xenesa(ll, II). [Tonydyenne okcua0B METAIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHMA U aM(OTEpHBIX THUAPOKCUIOB (Ha
puMepe THIPOKCHIOB aIFOMHUHHUS, kKene3a, HuHKa). [lomydenne ocHoBaHMIA

1 aM(pOTEPHBIX THAPOKCUIIOB

4.8

OOutue XUMUYECKUE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJAHOM,
CepOBOJIOPOJHOM, CEPHUCTOM, CEpHOM, a30THOM, PochopHON, KPEMHUEBOH,
yrojibHOW. OcoOble XMMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEpHOU U

a30THOM KHCJIOT. HOHy‘ICHI/IC KHUCJIOT

4.9

OOure xuMuyeckue cBoicTBa cpeanux coneil. [lomyuenue comneit




4.10

[Monyuenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KUCIOPOJa, aMMHUAKa,

YTIIEKHCIIOTO Ta3a B JIabopaTtopuu

4.11

[Tomyuenne amMuaka, CEpHOM M A30THOW KHCIOT B IPOMBIILICHHOCTH.

Oom1re cnocoObl MOTyYeHUsT METAIUIOB

4.12

I'enermueckas CBA3b MCKAY Kl1aCCaMH HCOPTaHNMYCCKUX COGZ[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccudukanus XuMHUECKUX PEaKIMi MO pa3IMYHbIM PU3HAKAM: 110 YHCITY
U COCTaBy YYacTBYIOUIMX B PEaKIMU BELIECTB, MO TEIJIOBOMY 3(PQeKTy, 1o

HN3MCHEHHIO CTCIICHEH OKMCIICHNUS XUMUUECKHX 3JIEMCHTOB

5.2

TermoBoil 3¢ ekt XUMHUYECKON peakiuu, TEPMOXUMUYECKUE YpPaBHEHUS.

DK30- U SHIOTEPMUYECKHE peakliuu. TepMoXuMHUYecKre ypaBHEHUS

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEILHEBIE pEaKknum. OxkucnuTen n
BOccTaHOBUTENU. [Iponeccsl OKHCIEHNsS W BOCCTAHOBIICHHUs. DJIEKTPOHHBIN

0ayaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHOM peaKkun

5.4

Teopus AIEKTPOIUTUYECKOMN IVCCOIIMAIINH. KarnoHnsl, AHUOHEL.
DIEKTPOIUTHI U HEANEKTPOJIUTHI. CHUIIbHBIC U cIa0bIe AIeKTPOoauThl. CTETICHBb

JUccoalu

5.5

Peakiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUSI PEAKIIMA HOHHOTO OOMEHa,

TIOJIHBIE U COKpAIIEHHbIE HOHHBIEC YPAaBHEHUS peaKLIui

XuMUS U OKpy>Karolas cpeaa

6.1

BemecrBa u Marc€puajibl B HOBCCHHCBHOﬁ JKM3HH deloBeka. be3zomacHoe
HCIIOJIb30BaAHHUEC BCIICCTB M XHMMHYCCKHUX peaKuHﬁ B J'Ia60paTOpI/II/I u 6BITy.

HepBa;I IIOMOIIB IIPHU XUMHYCCKHUX OKOIraX M OTPaBJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYyXarolied cpeabl (KUCIOTHBIE —JIOK[IH,
3arpsi3HEHUE MOYBHI, BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPeJOTBPAIICHHUS
[IpenensbHas momyctumasi koumentpanus BemectB (I11K). Ponp xumun B
pEeIIEHUN DKOJOTHYECKUX TpoOieM. YCHIIGHHE IapHUKOBOTO 3ddekra,

Pa3spymi€eHue 030HOBOTO CJIOA

6.3

ITpumenenue cepsl, a3ota, Gocdopa, yriepoaa, KpEeMHHUS U UX COSAUHEHUN B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CelIbCKOM Xo3siiicTBe. IlpumeHeHune
METaJUIOB U CIUIABOB (CTaslb, Yyr'yH, JIOPATIOMHHMNA, OpoH3a) B OBITY U

MNPOMBIIIJICHHOCTH HX coequHeHuii. Ilonstue o KOppo3un MCETAJJIOB,




OCHOBHBIE CIIOCOOBI 3aIIUTHI HX OT KOPPO3UH

[IpupoHBIe MCTOYHHUKH YIIIEBOAOPOAOB (Yrojb, MPUPOIHBIN ra3, HE(Tb),

o4 MPOIYKTHI UX TIepepaboTKu (O€H3UH), MX POJIb B OBITY U IPOMBIIIIICHHOCTH
[lepBoHayanbHbIC MOHATHS 00 OPraHMYECKUX BEMIECTBAX KAK O COEIUHEHHSX
65 yriieposna (MeTaH, 3TaH, STWIEH, aleTWIEH, A3TaHOJ, TIJIMLEPUH, YKCyCHas
' kuciora). TloHsATHEe O OHOJOTHYECKH Ba)KHBIX BEIISCTBAX: JKHpax, OeKax,
yIJIeBOJaX — U UX POJIM B )KU3HU UYEJIOBEKA
7 Pacuérer:
7.1 1o popmMyinaM XUMUYECKHX COETMHEHUIN
7.2 Macchl (MacCoBOM) JI0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKHM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,

AxumonepHoe obuiectBo «M3narensctBo «IIpocsemienuey

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

["abpuensy, O. C.

Mertoaudeckoe nocooue k yueouunky O. C. 'abpuensna «Xumusi». 8 kiacc /
O. C. Tabpuensn. — M. : Ipoda, 2018. —
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://m.edso0.ru/A3R9T4T6X



